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SIflW Of 
RdLor to th® moraaissAal woife ©f fym®r (1929)» aosat *«s#afeh®irs 
ttoaght that birds, inelmtiag «fW.ek®n% wre inf®et«i hy a fingl® 
si»ci#® of wci4iaB, la»&ila iwlm» »l»r ir©i%®rs had saggearted the 
possibility -of two m&m speeies ©f eoeeitiii ija ©hietens, but ad definite 
proof 0ffer«i tiatil ?ys»i* ©luMflated tM life eyol® of f cmr sp#eie# 
«3f Rlaefla ia tht d<a«ftie f-o^i aa well, us speeles fn pheisant 
«td qaail# itts noric titoirM that aot ©oly •«tti th©s® species of coc^cidta 
HisKif©st a high •<i©.p«® of lost*.^eifi«3ity> hat itlso that ejroas-ijwmit^^ 
doet not .a»o)ttg ehliflEeas, to 'iiifectim® urith the wlous sp®cl«g 
Tibiioh h« itaiied,. Ms woric^ mlaig -wi^, that of ^eMam (1930), fy^g®r, 
®te«il©r, and lco©8 (1932), aM Im'vlm (1938*. 19itii.)# lei to the gx^dnid 
Toifoldiag of si»eies «i4ff«3?»iitiaticm mm$ eoeoiiia la cMektm, m that 
today# teittM. of the ^atogle spaetm ©f MimviM at first thou^t to infect 
ehlek®», ®l#t speeie® are r®eopiis®4.> t«©h e«iprt»l® of prc»itieSjBg a 
4iit3jiet fo» of diiwai®* la ^iiitimi to th» ®Sght speoi«« of Sjfl»ri&i 
anothsr speeies^ Weiiyoi»31a gaUiaiMs, Itos heen. immS. to dorostie fowls iii 
liMiia. fb® tsim sp$&±ms mt@ a® fellows i 
Ei»yia teiiiill& Railliet tei fa««t It^ 
Eteegja »iti8 19^9 
Siaagia ftoe;g?ttl|jaa Ty«z«r 1929 
8Att«ila. BMEduft IPif 
nmatrix Johnsoa If3© 
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Ttet 3«ala(itr of tli® i»rbti»nt rtfeiwie®® cm best fe® iwiewed by 
gTOttptof t!» 'litemtmr® »e<sordiag to tbe si»«l®8 ®one«n»d, 
gaa^rfj^ tea®31& Bidllitt aal laeet 1891 
BLBtgibtttion 
SlmtlA t^mlM is pTObably tb® «o»t "Bidely knoma dt %lm «igM>. apeoiet 
S^imtiA ia for it ia »#ogiiig#i by aoat poultij radsea?® as tb# 
©tiologlc agesst «f or bl®oAy cs#eeidiosis, !«• teaslla is worldwii# 
in iistribatioa «id a|>^.«rs to wear 'AtifSfer ai:« radsed* Ssbmi 
rep3«-0«atatif@ »port« mmt 
fyswr 1929 las®aehaa®ttf 
JohaMoa 1933 •^gm 
Irvine 19U0 "ftt wtiHinT 1* — . m@fw XOtriC 
S««^r 19k9 
-mTraW rtrt ir it 1951 eallfomift 
Mpr 1953 
and Waters 1938 tmm 
f^Saoff 1936 Wm§il 
I^laoff «t a,. 1933 Mstsim 
Hortoa^lili 19U9 Inglaai 
^tIot 19h2 Bulgaria 
&rt 19liS AasftralJA 
Itapdsi 195a lapm 
OmyBt fharaeteilstios 
fysss®!* (1929) gaw ttoe si®® §,• tei»lla ©oeyits as 22.6 x 
19»0 aiei^iis, biat tht wim rmm  ^ 1® oeaiiiamble* -Fish (1931)* Ufiog a 
sti^.of i. ttnellft t&mi that the wajf® of length 
wtt® frai 29.2 to l$.l miaTma and that of b^maith fpe® 2$*9 t® 11«8 sieron#. 
CcmpaalsoB of thes® ranps with thos® 0.mn for other ipeeie» ia Titolt 2 
mrmla that the Am &f I» teaella. mssf cwerlap l^t of any of s&mn. other 
ipeoisf. of mnm. 'SimriA, Th# sponilatioo i»iAM for t#nella is U8 hows. 
6 
fim life •oyel© tM-s «pec|ji'S "ms woriced out prfacipally hj Tyzzer 
(19tf 5» fto® i®TOlopw»tal -stags® &m iemd for th« most part to tl3« mom, 
althctt^ tliey feai?® hem aotsd ia «ija«»at a-mm of tl» aitall aM large 
intestin©# ftos ipopomoltes,,. utMrnrtog 10 to 2^ Kieroiis la length by 2 to 
2| «iore»s ia •sddth (Mpar, pewtrnte th® apitbeli'al eells ia tfee 
fmil of tht »eal #aiids#. Beemi® tl»s® peattratious tak® pla«» m®it a 
ps3pi(^ of tla»| wiwf®n ^ttloptteat of sabseqiitiit -stages 'i^saltt. As thii' 
sohiamts gf«W| the Jbofsied fiells iai«rgo. aai am ^-waittially 
pimtmA oat l»to th® of tts glat^, fii^et nsroiioites aire 
* 
fr»«d ia t| t# 3 iays ®ft«p tefe#ti<5a» Jtooat 900 iw-roaoitss fom £rc« 
«aah first ge-wiratioQ ®-cfel®Qnt# fht e®lls intidid by th®®© ©©ross^dtes 
pimptly tiilaxgt sM mlgrat® into the ladsa jcropria,, aM oeeitsionaHy 
haro b©» f'OttM to p®n«timt® ti» wis«lar layers# Sm® attribot® this 
aigration to ««boid mmwmnt ©f th® teiraied e®lli| lat Idgar (19it9) em-
cluitd that tl» e®ll® a» immmwi by tl»ir tf«TOiadott.s pwth. 
A thiri gen«mtion of soMsonfes with i^swltiag »ro®oites s«0tt»e-s 
fowis bttt thslr entiTO sS^aifieaae# if not ttn<leiwti6©.a. 
fli® ««eoad gBmv&tlm a©TO-soit©s- p&m%m%e tb® r«^J5i»g epitbalial 
cells aai «l@wlo|> into ^etooybie sfc-mges, fh»s® invaded eells do net 
tjiriirg© the abiio»«l chfflge® in^aeei tli© se-©o3^ pasration tehizonts* 
Pathology 
fcofwltip 0f tl» pattology of S. teaslla. is Minly to tis® work 
Tyai®? (-I92f) md (1937)* upoiw-tites i»ait¥at# th® tii.-
thelial cells liMag tht ftmdi of tb® e#eal glaiais, ih@n efilargg- foadng 
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coTsrittg the hmm areas* if th® latter oecari# steoBdaa^ iaftctioa may 
feiult. ,1a amm mms p^at mmxA  ^ of eorawctiw tissue imj fona, 
iaortait!^ the thiekuesa of tli® q®o^ wall iiotie#«bly« Waletzky md 
Cl9l»^) reported that th© imthologleal aoniitloa® iavcted by mmm 
I* Inftetioaa my persist for thre« or jmm weeks, 
Ift addltim to tte pl35f®i«al 4mm§s oeMrrteg ia th® e«©Ba, physio-
lo^eal effects of th# inf#ctl«B mm also aotictd. B^att (19li.O, Ifltl) 
fottui that blood fii.gsa'- ms M^r thi® mm&l cm tl» fifth to tewrtih 
days after .infeeticai wMl© th© lif®r aai aoiel# glysogsa d®©r@a®ed. Waxier 
(19kl) mpQTt&d a rise ia blood chlorides m tl!» idLicfch day. Thsm is a 
Biaited s«ppr®ssim of aettbolio rate in m iBfecrttd ehicteea, lerrieik 
(19^0) WW abl® to lowsr the body t«p®rat-Qi« of m iaf®eted ehic^en as 
wish as to® S» by mposism t&e MM to a mM emiTmm®nt» Saith and 
Berried fcmai m «aj^«d ixicm&m ia tht 0^ e«M^tioa of inf©ot®d 
epithelial eslls. 
Bathog i^iieity 
Iteport# <€ th® pathofMioity of this species are aawerous im the 
literstiir®. Oily & mjmmnistim sa^l# tdll be eit©d ta thii rerlw, 
fyaatr (1929) peeoi^id »0:rt^ity in 70 ^at 8k chictews sabj«tt®d t© 
•sever© ^^rimental inf®eti«® with l.» t®i»lla. fourttea of thes« deaths 
to<iE pis©© m the fifth da^ after inftetioa, while 18 i^ditioiml deaths 
occaiwd m the sixth d^.. It^w (1933) also foaid that most deaths -ocow 
m the fifth ib^ iixth p©8t-ijif»«3stioii •days. %j# .haaflred fifty-tro of 671 
birds died of ®:^rla®ntal iijfecti«s.. fweaty-uis® per mat of the deaths 
oo0irmd on th® fifth day and !^2#? m the- sixth day after iafecticG, 
9 
tisAmtm swtetoiffltered grawle^ ioaoge® of iBfeetiw teaella 
meyA& to ettiskeas. He foimd tlist tti® sMMms "we^s not haxaeta If 50 or 
l«ss oo©y«ti» A doitg® of 250 to 1,^  ©oeyrts efflii©i aild to aedsrat® 
s |^yfcc«s itt the inf@et®d birti fettt ao mertsMty oeot»r®d« Heaoawha^ 
iae»as«i as the ddia,p wm iaejresti®^ frca t5CJ t© 100,0C» oo '^prfes# lortal-
Itf 8tarfe®d witfe t ioiwtfe of 3# TO «o^st» and lnorta®«d ppoportloaately 
as th® io»p ms raised to d0crstt» 
and .I&i^s (19k9) oMateifd kB per ewit sortality frm 500,0K> 
ooeygts*. l<^oa-SBiitb (Iflif) »p©ft®# 15 P®r eeot aortality fr« IO,(K)0 
1. tenftlla ooeyit®# aai 32 p@p wnt trm 30>CXX3 eNoeysta. lo aortality mm 
oMoijied free infeetiv® dotages l5f^ o©^iti» Beaniits freit tM 
lit®yat«» ladi©at« ttot mortality aot ©a sisss of th® 
ittfeotlng dote, fe^it al.#© on sticb ottar facjtow m pirt-or iaB»ity md 
mturel r@ais.taM® of the cMetetn# a®®, of ths^ eMefcea, and stwla of 
pamsite* 'are-ssltr mi Mmtst (101) ©tetated meiHWLity ranging 
froo 1,7 t© 33»3 p«r e#nt to @Mek«ii# wotiviaf 20,000 uporwlAted £. 
'teEcHs ooeyiti* tet biaid»d tli®tti:tM ©oeysts eiaited aeitality raagi»^ 
£rm 36».0 to 68per -e^t. 
lortality ia th« fitld da® te oteal ©oenidiesit is «oh 
lower than tl»t dstained fmm «e^rto««tal l»f«#tims., Irossler tad 
•Qor^teA (1951) s '^0rtti 8,3 psr «®ttt ao-rfeality i» m nataral onfebreife et 
e««iOL eoaeldio-iis irtiieli was allewed t© :r(m it® coars# fr« Ifey to October# 
Itepairid weight gadns iw» ©iddent#: & tli« f©21o»liig Mying period, th« 
awe pallets ®iff«r®d 13*? '^ mmt mtrtality dm© to «ifal eeedL-dtosis* 
feither egg pmAietlm a» hatehAility mm lapairtd hy «s«eal eoccidio®is. 
10 
{fcmblesji Ifelaplaae, Higgiiig. (19^85 reported that oeeal oocoidtosis 
eaastd KorbaHtj to ptr <s«at of 3#08^ ^hl'dtms on a Ihodte IslaM fam» 
la Mditimal 3«53 P®3r mn% di®i frm. nixei iafsetions linroliring this 
spteies.i. S@#piX"- (l^lif) listed th» aojrtality to® to cecal cooQliiosiii as 
1.,TS p®r e«t 'ia l03iS?2 teoiltere ia Belasrtr®, ffee mctiw pe'rled of th% 
iiseas® lafted IQ to 12 days# b'ot dteathi mnmmd o-wr a IA-4ay p®riodi. 
M Mditian to tb® sb&m-eiMA nortiiity figar»i, eertaia woA@r®. 
Iwr® reported m the permmmt detrSJWotjil effeeti in biris sarftving 
sefew tafeetisai* fcrfeew (193k&) f©and tMt li»«a infected at frm six 
t© s€*TOn wteks of ag® prodaeed 20,.|8 p®r etnt leas eggs thMi non«tef®0t@d 
coatroli mmit « fottrl«.ea ma*fcb p©ri«4» Smmmlj .ijifiict«d teas staarted 
laying ®ggi $,6 *»eks later^ m th® werag®, tlisai eeatrols, 
fcyhw {193to) »port«<l that sm^mlj teafeetti ehiAena €o not regain 
"feeir might l©s»ts f@r fiw t© mM nm%hs after lufftstloa., DmA^ tlie 
fiwt ttoe# »«Rt&i tli»'fe ii a loss of prctfits for th® fawar of 10 to itO 
I»r e«at lse«a««« of slower iwigfet gid»» fttfidson, Th«^io«, Moor® 
(1^36) rsported a stuiy ia -wliieli »c«*lafeet«4 e»trol» Irid 1^,2 
adr® «®is per biM, aai wei^iid 0»l<lj poiasd ii«^, t]haa Aid ehi^eas cscposei 
to e(E5e-©i<ii0ais. 
1# fiiesffi ty th® woife ef fi^ser ^ Cl93t), «OQeidi« in ehietow 
•d© mi> pmdm& ewmn imranity b®twt®a t|»oi«®, 
itsimmm (Ift?) *ai mmg tl» first to to-restigst® iwiimity t® airiiua 
coeeidiosis. U®iBi a mixed ealtmre, Ite pro ©hi^«af dsily Amm of 
2,CXX> ©ooyit# 'Over a .l5-»day pariod. fliis dosags proAieed a pfottetiv® 
31 
iMaaitf lAieli Mst#d tip ^ K«th®» %s«r (1929) obtained stisaig 
IflgEBintty -witli a «ingl® s©v@w inf®<jtio% tet feoiid that littl® pn^ctlTO 
,i*watty ms iapariti % siag^A ligtol tefectioas# 
fmr Clfli3) a total dt l^fHW ©o^ts t© cMeksas tlt!»jr 
ttt do8®@ of lj(€®0 or ill iosea 1,000, 5#'^ 0©0* aai 9,,<X)0 at Istervals 
af ttm <lay«:, I hiffe i»p«e of immSAj ms pwdtteei# this .S«»ity toi 
still fr®»«at •tix- ttoitfes lat«r» lif^ mad® ®3Ep®rl®®at^3y iBBoae -mm pit 
in otttfMiB pmis «li®» thtj *»» exponed to tM.ekm paimsitea^ 'teeltiiliag 
1» tei»ll»« fhe ciilekta®, vlwo elsitllttpd nith ®» tenella two aoaths 
later, »» #till imad S*ia® t® this gfjaeitt. (193$) sbioirei 
that ijwaaity te 1, t»Bll» p©»iit©.i It a<mtte itfter the, initial infec­
tion# 
isaicewi-es5 (l^Itl) ^lypMtrayily »ted th® Jjwwalty produeei by slagl® 
iBf®ettoHS ^ itaella art. mrioms 4m&gs Mvels# Aa iafsetioa with $0 
sporwlstei o^eyits gsm 10 ptT em% immaityj 250 omfwta, 30 par mw^t 
©•©eyirt% SO 'fvt ««ats ItCKXJ to 3^^) ©oe|»ts# 70 per etnti «a4 6,000 
to 1I®,CXX) oocysts, 90 :|»«' cent, i©i%si-S»itfe (Iffet) 8l»ilarly fosaii that 
iaitial, Aomm of ••©t^ysta war© J»awi®43sg aceo-Mlag t© th® »a®nittti@ q£ th® 
io-i®. :affl«»ity dfimlopsi fait@r «tteii %he iafeotioi <iosa.p mm 0mm. &» a 
siBgl# dc>sfi' tlw wli#» the tc4al wm&mr of ooeyrts wat gl-roii in a, 
mmlmT «f s»all#i*' <lo§#»» 
Walet®^ ia^s (Ifltf) aiseusatd a pw^^o-imtaiity •wbicli. mif 
»sttlt tTm mml mmB t«ispof«ily p»iFe»tlag irfeetic® hj tb# 
m&m* fhBj also wported that, altli«m#i single mmm Safeotims do sot 
confer oe«tpl©t® iiM^ity, th®y do protect apiiast dtath,, fiwj iowad. that 
iiif®eti<m0, of a aapdtude ne©®®sasy fer <(te"TOlcpi®«t of pTOtestiv# 
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ciii<sk®»® had Inci^aaed to $Qm9 per o®at#, 
Rfofeftbly th® most Gcngjwlimeif!® «f ©sqpriaaats al^oag the 
genetie line mi th«t Ifey Ghmptm (19S0, If52, I95it) in wMoh ©©afioti-v® 
bretdiag was effective ia e.irtabllflii»g o«e<ldia-'r«sistaiit or aifceptSJbl® 
liMS of cMMkem* i® fcaai m ©fiisn©® of f«-.lli&ag®, aateiniLl affect 
or oytoplamie 'inlieritaiMs®. WmAstmrn- er ireisetptlMlity ms omtrolled 
aatiily by aoltipie f»a®ti© factors lAtieh did not «^bit ddatoawe &ad 
probably wted to m addititlv© amiitr. 
A^. r®8lftanee 
fy%mT et A. {1932)$ using eM^«ii® mp to 70 days of ag®, could find 
m dlffemam in sewrt^ty of !• tenella Infecstiont la ehieksas of iraileu® 
ap gTOUps. l^hew (I93k&) siailarly imported tl»t I10 found evld®ae® that 
m age SraMiiity to I» teaeHa lof««rtiioa@ dieveloped in bis^s b«-t»0®3a four 
aad f«rty -weeks# la fm% Mafiiew reportsd M s®T»r® or m&m semm 
infecticrots to ohicteni It t© 13 wadks of as ia. ehieksat serta w®«ks 
old. In «soiitra»t, Bbrriek, Ott, aad HoJmes Cl?36b) t®st©d ©M^em^ wp t© 
'%$ »mths of fitg® and f«i»d all isuseeptlbl©, but ©W-oten® tJiree moaths or 
older w«r® 'Censidairably mom rtsiataat tkm l^oae not mmr tw© .aouths of 
ag«. 
•doff (1^1*2) fo«M Indieatic®. tl»t ohiek® twel-ro -roeks of mm 
greater »sistaa«t to eoosidiosio thaa had cM.!±:s that were 18 or 28 day® 
©M, Qor^uk, l^aaler and -CtiBiita (1951) t@st@d grouf® of ehickena up to 
four weeks 'of Am foJ* deteistinatitt ^ the eff©et of mgm m s»f®rity of 
Safeeticait Thsy found that chicks am di^i tto®@ weeks and four weeks 
old -were least suaceptibl© to 2O,CX50 1. teaalla oocfit®, wliil© those of 
13 
am &aS. two metes mr@ lii#ly sasoeptiljlB to o®o.al coccldlosis. IU. 
gromps ahowd aaxfesd iammity after lnf«©fcl®s* %®y also focmd that 
throe-dsy-oM eMcks •w®'m mm attsceptilbl# than ©B®"4ay-old c&ieks* 
Mortality wl-th Mgh®r dos^ in. both ag# gro«iw* 
SardiMr ClfSli) teited ^iek® at weekly iaterwAs witb dosa'ps 
50,000 to aOJ^CXXJ 1. tgae-Ha ©o^sts and fwmd tliat eMcks inocwlated «t 
four wiiate® mm more mmmly inf««ted tha® «ny other ags group betweest 
and six "weekt, Ofai@fef tws -weeks of af®. least aexlously affeeted^ 
fh® 'Sii# of tfe© ineetiliitiaft® .affected tl» sewrity of the dttstfts# ia 
ehisks ttoee weks 'Of a-pi or jmn^r$ bat iiai littl# ©l^ect In th© older 
ehicks, 
&ff@ot of mathw 
fsiletts mrkm?9 haw ®»riJ6d m% nm&mh to dete-miae th© ©ffeet of 
•weatlief aonditioES smeb as t®^ratttr@j, iminfsll, teaidity on tb® 
aoesidift of cMek©ns» Baimt aaS le&sagl® {1939) aailysed post iaoii»st 
»porfe0 in ll.ss«iil and fsiaad that m&tt ©tttbre^s ^ potjltry eoceidiosis 
odcttired ia the aeaths of W&j to iapist* It is probable that this mm 
dm® i» ]^rt to the ©fftcsts of t!» twai t®^rattt»# aad »<^®rat@ raixifall 
giMrally o&mxrlng daring thes.® months ef th® year-. 
It has be«» found that oocysts mf mrvim in. th© s.o.il for loag 
periods of ti», 'WM.nmr (1933) "WW not Alt to obtsi» infe'etious trm 
raag® in Aich infeeted eWi^s -mm ,«mo"fBd 8 to |70 days previously, b«fc 
oo^t~«®«<fesd soil fed to «.hioks g«^# poiitite WfSttlt® for -ap to 191 dayi 
lat@r» Patterson (1^33) fownd mrtS.v€k oo©j*ts for 21 treoki io sl^dsd 
8oil» Dtltplftos and Steart (1935) »p©rt@d iarviml of oooysts in soil 
1.6 
plots f o r  to 9 months aft©r remowA of Jbifeeted diMkimi. Slailarly, 
•w©^«i »i5g® jritlded liable o<»f»ts at 1? aM 18 months after jroaoral of 
eMckais# 
faa 1® aai 01ti«y (19%!} reported that ooejiti app^a»ntly mst^mA in 
an. anoccupie4 'p®n for mmn mmths. ierricfe, and M.pta Cl9i»?) 
©oaelttied that me'at avisn oocysts mem killed by Wi#0oiisiii wtBt®rs. 
f»TT «Bd l®lir (19k9) o.ca3.&et@4 «3Q)©rtja0nts in o«l®r t« dttemiM tli® 
relati-TO iurri^al tia®® of £• Mii i, -tenella to ths 
8©il, E«. aeergtilijift geaerally exidfeitei ^ l©iig©it tortlTal tiiW| «i) to 
86 in mm ©aqp^eiftoejat, 1AH© the sthtr two ®i»elti airtiTOi less tbaa 
a year* lo seww i»f@0tioa &i «f t^ three ^e&±m ms noted after 
3ib iw'^ s# 
Io«t® C1950) f«md tiiat !_• teiMsllft wrvirod in th® soil fre® 
Septialjer to Smet, how@f®r| a mtmA ©tiltor® of four tpeei»s ms 
ttiei, E. tenella m.d not s«rtl"« a severe -winter md farfcisfl. ^ilng mp to 
322 iaya, bat E, aotrffalimit, S» msadm I. aiti® iid «ir^*re bM rwanined 
viabl«*. In a 8i»ilar ®xioriiie»t# S. aetrrollnia «d B* -aitis gandved for 
mm a year la slmdsd or prot«0t®d plrtrt fent no oocyst® i«atned -vtabl© 
in direct sonsMae i» bars plots, 
Oit^iJafl'QB Cl9li6) fowai that older 1# teaaiHit eultawi ii«ui a Icoger 
than. Bo»al prepateat peri..od, bmt tto© speeie® »ti«raed to its shorter 
oycl® 4a the »#3cfc 
aaidity »d t®»i»r«ti»© play Japortant 'parts in tlse mar^val of 
oocysts, IlM-s Cl?38) fomd «»t a ecabJjiatioft of Im temptratmr© and 
hi# Iwidity wa® b®st for lc®g smrvtv&l of eoooidial ocwsysfci# At a 
t®a|5eratmTO 18,3'® C, airi. rtlatiw haaidity of 91^93 per eentf oocysts 
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E* teiiellat wmmiMmd viable for I|6 dsys, but not for days, fh® 
^^tjtatw t'^ jemtuf© for th® ^oinlati^tt of 1. fneHa was i&md to mns& 
ftm '6. t© 5t»f^ 0# (80®-f0® f.). Sfor^^tiem iid not o-eettr a,t 
more ideml t«i|^ r&tttr©# pref»il#<lt 
fl» lapoxt-aae® ©f l»sldity !»« also b«0a shmn by other woikers* 
H<arto»»MLth ilfk7) fcmad that tbe Mlatlw to^ilty ihcwld ®x0e®<i 9© per 
e®Bt for noaal iriabllity* Gailferd} liiTiciK: .asd IslpiB (l^ii75 st«fce«l 
that a-vittt ooecitlial oocysts sporalat® 'rsflily at fO ptr e«nt relatit® 
taaddity# Brothtrstoii (I9li8) iemxS. that §.» tS'iiBlla ©o«yit# mmm able to 
sporulate «t 4 tea|»ratiir® ^ 29® Q-* mx&. «t 80^, 90p ®nd. f? p®r eent 
relatif® htanlditi®## lorto^O(-%lth itfk9) st«t«d that TOdfer noiaal 
ooadlitims c£ 'Imifeicadn'# lamiiity flays only a minor »1® as emp&m&. to 
t«i|«ra.tttr® btc«i« tl® f©«al ewfiroJ*«t mstadlly ai^rcMselat 
moistmM' aatmratioa, «jd enly im. msm -of prolaQfed di7»ss 4#®® mortality 
oecmr* 
Setotianiihig te .^feher •paim.sitgs 
Medel Clffljft) shewtd that 1« tea«ll.& iii not afftct a ehtdteaa*® 
resistaae® to Aaearidja galli.« It iM shcnr (ifSCto) tttet 'a® «usoarid iuf«0t@d 
shitoa was less waistaat to m lsif«©tlom of !• temella.:. 
Mstrlbtition 
fMs ipeei©« is ipi>sr#iit3y pmrnfA^ 0hielc#»i &m rai»®i» 
F«wer wports ar@^ fc««rfi in th# llte»tt3ti« tbaa for- %* tentlla* Sciii 
lt«%® '0* or 3?® 6, Mt the ©o:0ysts ilii i«»4a fiabl# iti^^ spomlated wl3®n 
mgatyis #olins:« 1^30 
18 
repr@s«iitatit@ .reports awi 
S&Mson 
fy%mt et 
Qmitfbles et al 
Peterson 
Idgar 
&rt 
1930 
1932 
19U8 
19h9b 
19^3 
19iiO 
1939 
©regou 
'lassaclniselrtss 
aiod© Islsaii 
Waaiiliigtoa 
llstoana 
smW l^K 
AttStr i^A 
Oocyst chaa^teiigtigs 
«t A. (3.932) repertei th© smmm of 1. neeatrlx ©oej^ts 
as 16»t X llt,t MioroftSi $lthm0 tim rasi^ of l«ii.gtli, 22,7 to 23»2 BicroRs, 
and of tk*t t© 11»3 aierons, ga^ s<m owrlapptog "wltli otte' 
speei#®. fJ» broadly oi«l ooeyits spor»iltt® is ho-urs tmder laboratory 
ccmditiofts# 
life eyelt 
athott,^ 'Joteisoa (1930) ms th® first to dsseribt this speeies, most 
of ths life -sy^e m» ©lacidated^y fyiszir |t sg,. (1932)* !,• Beoatrlx 
is st»Miat different frcm other spe'eies in that the as«j®.al stages occar 
3» the -SBaH i»t«stine, *he»as the O'Oeysts are formed ta th© caetm. 
mii® first g®n»ratio» aswjsoites Are lib©mt«d Sato iiie intestinal ltiii@n 
2| to 3 day® after iBf®etio% smeiT&lj |>®iietrat*ij^ adjacent tpittelial 
c©lls. Tim fi®omd g#tterafci« sehlacfits tli»i with r«®ilting 
pathologies daaaf® in sever® i«f»0tions* Biar® is a third generatim 
schijBffltit, bat little is tnsmn of its Jafwrfcame. Af't«r formation of the 
iSffli®toeyt®Sjt tiii oocysts are passed, beginntog oe th® seventh day. 1» 
mmtwix is a poor prodaeer of ooeystss iraokttt and BlizaiGk (1953a) 
fomd that it mm the poorest prodaeer of th« fiv© sp@ei®a they ttfted. 
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M M m  
%X3Ba lesions Aa# priaailly to the second ©sneration scMsonts of 
BQoatrix h&Gom eridiiit m the fifth day of the infection, fowaird th« 
end' of th® fowrth day 'shite opaeities ar® visible thj^u# tte serous 
mirfaee of the int®stiae, fhese spots then ®nl»g© and becm® mow 
diftinett I»ater the intestine become® distended. fhB intestinal wall is 
daH m& in color da® to passi-v® hypewola. Great mmbers of puncstate 
h«owtja,fes am pr®s®nt. Th® inttstinal wall is trttswrsely streaked 
with liaear h«o«rtiages rwaMjag along th® aaall -wsseli. In sewr® oai»s 
th© tiit®stia« fflay b© distended with either a cl««r gelatinous, yBllew-
tinged exudate or a dartc, r«d, blood slot.. %o» recovery, the nta '^rous 
lesions mm often replawd by widespread scarxlng which may lead to 
ehronie detriaental ©ff«cts# 
.itlstologie exmiM&%±m i«v©alii: that daaag© is present at th® 
ta» of iavasioE of ^ella by first ^oitrat'ion schizoBts as they lochia® 
in ooloiai®s. fh« inviwied glaaAilar cells mdergo i^^rtrophy, Itien take 
m aigratoiy habits ©auiing widsi^reM dasap to the underlying tissues. 
Itoing this aigratojy process,* aaay •capiHariet mm ruptured beeaus© of 
presaure aeorosis* As a result of this invasioa and eadseasiv® dmage, m. 
inflasuiatory process is present. fh& repa«tive proceta begins by the^ 
©Bd of the sixth day and of1»n results ia extensive scarring trtiich may 
explain th© chronic detrimeBtal effect (x£ the disease. 
'l%thoCTaieity 
llthou^i most coceidiosis researchers refer to aecatrlai: as « 
hi^y pathogmi® ^©cie®, -rtich it undoubtedly is, little evidence of 
this is given in tte literature# 
ZQ 
ffzmr ^ A*. (1^32) Imported i|> to 100 per c«nt aoi^lity is 
fflaatal iaf®etioiis» Braekett aad Blizniek •(1^52b) gafe graded doses of B. 
woatrljc to cMck»ni f%m days oM« HI groap® cottsisted &£ 20 birds. 
Mortality miltd frm 103 p®r etnt in bJxds giiren 100,^0)0 oocysts to 1^ per 
cent ia birds reeeiinlag 10, OCX) ooeysts* 
QriAles and Itelspls»© i%9h7) plsetd eliissk.effli iiara» to^ 1» tenella. 
in p@os htmtlly contasinated witb !_• M^eatriart Appr®Kl»at©ly li^ per mtA 
of l$h birds died 'Of intastSsal eoceidiosis b«tw®ii the fifth and nintk 
day ^aft®r tliey -mm placed to tbe p«i.. 
Ambles, Delaplaa®, awl li^Saif (l^lifl) reported that 3*153 per c®»b 
of 3,:(^5 ehtekmrn m & teiod® Islmid f«m died of 1, Beeatrix infeotiona, 
aa additi«i»l 3»9t p@r -e^nt died fr« aiisced laf©oti®is of 1. 
teselJLa «id I« neoatrte# Other woitors allude to losMi ffw inteatinal 
eooci^oais but do aot direetly »eati®a 1. »®#«tfl3{:« Morgan mad BassflJina 
(19ii8) mier to aeoatri^ m a rnxj eims« of losses in poultry 
flooks, imdoubtedly referriag to those ia MoM^n aad M.momin, 
itoKoaity 
Tyszsr @t (1932) showed tlist l*anity to S, ageatriac dewlops 
readily. Either * single hsea'vy iaf«cti« or r©|»at®d light inf«ctioiis 
resttlt ia aariced protsotion. In bixsis# th® sporoaoite enfcers th® 
IntestiBSl epithelial etlls but doe,® net stlmlat# d#mlopi«»t of th® 
eell and mclems. 
QEuablet Itelaplstii® (IfI4.?) reported a sevsr® otitbrt'ak to tfeich 
all mortality oecarwd frc« the fifth to Math day tfter exposmre. Appar­
ently this iaitial iafectitm teparted safficleat iBBnaidty to pjweijt 
m. 
additim^ deaths fr« the M,^y 60iita»la«t«d -imwomdiBgi. 
Am m».±atmm 
ffnmr ^ li. C3-f3t) eoao3a4®4 ttet yoangtr eMekia# mm mom »sia-
taat t© E# aaeatri^ lufeetieiii tim ti®' oldar «b«8* fhs i^swlts of ttoelr 
©j^rteeots ihew^ tlitt tli«y had ©bt«infid Ih imr mat wortality in birdt 
©ifht 87 »5 pey etat 1m tM,sskmm 35 day« ai# 100 p®r miA 
i» g»i^» 0t mA 73 oM. 
a^aoteett »M Bllsatck (lfS2b) la^stigiit»d tM.fi pimtmmmn further 
•aal tmm& that wlan ioM^s «5f i, mmtrix ooefst# were ^rm to 
jmmg a»a oM ehtc&tas-# th# ymmg mm mom mmv^lj affeetsd, ^mt when 
til® desag# wtsf m tl» iMsis of lso% tto® ©l<iir «®s irer® »«© 
mmmlf iirfected, Tkm latter afey © l^ain lAij oli@r birds 
oft@a o»# doTO with se-wrs ea#es, they mj iap.it sonsideraMy 
m&m ©O0fst» 1&&IS -wttM jmm^T ofeiektai# 
Mstribiiticii 
,!• wyreSijait is M.i©#pre®i ia iortli ia®T4e%. mA OQeasiowl. re'ports 
b®«a piljlitli®d la oth«r pftrts csf tl» world, fts®' follcwiiig nill Am 
it® widt ittstribatimit 
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•Qooyst ch^raeteristies 
flMf typical. ooeyttSj, as feporbtd by ff%mT (192?), aw egg-thaped, 
afsjmgittg If.5 3E 1^*3 ittieraiSt fl» ipomlati©» tto® is 21 hows, the 
shortest for mj sptcies kncwm fer the ehiek®fi» 
lifg ssfel® 
^!g#r (1929) n«3t@d that I» m^trf^lmsk <J»v®lc^d sMefly ±n the -appBT 
half 0f siall tntisttoe# It t«iid» to he- aas»«d In li3rited areas, often 
i»ith aaltipl# immaimm of epithelial eellSj the aecamiilations c£ oocysts 
appeajrtng m 'rtiitish &pm±tiMS m Wm mucosa* 411 i®v«lop®ental stages 
oomr abow th® msl®tts of the tofeetei c#!!, (taly aa@ ^B®rati©a of 
.s©hi««t@ has b«®tt ohmrmd', fh® p»patei& period is fair <tey«. 
Br«k«tt aaS Blisnidk Cl9$ta) tmxA that wMle tht masdsaa roprcn. 
daativ® pot®atial p«r oocyst of S* aoerroliiaa ims mly T2,000, the total 
nuah©r of ooeyst# ia a chlAeii irm m infecti-ro dosap of 
ooeyits mmmm^ tot Mllion. this twraendoiis potential wouM 
help #:^l8i» th@ sadtlini oatbwaks ia iioii-iafflan® bii^s. 
mholQ.i!r 
fftmit (19^) fowttd that the looal latholo^cal ehsaipss da® to 
infaotions 'of 1, aeergaliaa eo»alst®d pi4Baxlly of d«iuding e£ tn-t«stiiial 
Tllli as a »s«lt of tl» |a»sit«f' wiiespasai ocetipatim ©f ©pithelial 
cells, fhi® intensiv® i!rrolT«©at tet®3sf®t«s nith th® digestiT® ai»i 
isbsarptif# proe«sses« Jctesoa (1^38) »pert«d kuwtows heoorrhage® ia 
the i&todBatm and f»® part rf' the snail iat®stifte r©»altiiig trm I. 
agermlina inf»otions. The f®o@s htemt a grayish, ^isoid aats. 
loynihaa (1950) ec»ld not fi»i gross lesion® mtil the fourth day after 
t3 
iBfeotioa, flmae letims persisted to th® twelfth post-infeotion day, 
Hies® Imima mm wMtlili spots mtyim £tm pia-htad -sis® to pjrcsalneiit 
•opaeiti®®. fh@s# o|}acsiti®s e«8ist®d ^ aatsi're smms of parasite®, 
lle»s©«spel«$ lesloo® mm etldte-nt fwm. tl» thini to thirbteatli day after 
laftetioa, 
frnthogpiaiclty 
itepdrti •« t!» pathogenlelty of' ha*re Taxied# Tj®.z«r 
(1929) first .itat#<i that this sp@«?i»f eaaBtd the Aroalc typ® of coc^diosis 
»bi0h was respaaailJle for widespread loss@g|. bmt is later "Wofk {fysstri 
Th®il«r, and Smm, 193t) stated that ohrailc ooe^diofis was satts@d by 
S* a«<»»tri3£ and timt th® pathoggaicity td 1# aeS'SmdHim mas unkaoim* 
lost wipers MTO iaorfainitted this wp&^i^s for -wei^it lostei and 
d@C3*ag©d ©gg proAietiett, but f»w h&m reporttd .death Imsm* i&hmm 
(1^33.) reported that a seir®» inftetiop with this sp«ct«s muld e«is« 
ccsi^let# t«Bporaiy c®«tatioa ia «gg laytog, wUX&-MMiM-mn. iiisd-
larly f©and that B. aetrrolfea 3m amso«ftifelt ptll®t« etesed imttmmei. body 
•wii^t airf «gf pyodaetidii, httt eaiistd ad p©»®R«nt dttrSmeatnl eff«et, 
PettOTon (Ifiifa)^ i» irtffl^iJig fi©M ott1^r»»kt, rei>orl#d that this parasite 
iwetssitsted ealliaf of mp to 0 'per cwnt of th® hi:^s .ia infected flO'#:s« 
The di®0&se wm its «irse i» aix mekf Tsith a®glifibl« i^ath loss«i* la 
laheratory inftetioM inrolflnf -tosfe^d® of ehick«8, P«teTS«i «po®@d 
Mrd® t# dosages of E« •mrfi.mg fr« 10,(X30 to me ailli« oewsyBts 
•withomt death losses or obTlotts iadisp©fiti<» of birds. 
leynihiBi C-l^O) e^naladftd th«t, wMl© I., aeerrolim ma iaea^i® cf 
p»o^elng ittccrtalityi, It do«» hriug .-aboat t retai^tioa of growth, fht 
inf®cfcio» is selfi-llmited as ©ross lesions disappear tw®li»® days aftiar 
infeetion* Beeksr (19S2) iafeeted 60 Ibite ^agjtora ehickens with 300,CX30 
sporulat®d oo^sts, and th® only notioeable eteages w©». -mterj droppinpi 
and iapdred a|^ ©tit®. A siaglt dot® ©f SOO,.C  ^ isftetin® oocysts itm® 
foond Braekett and Blifnick (19^0) to brittg about weiglit »tarda.tio® • 
dariag dayi 3 t©' 6 of tite tefeetim, bat eontiBnal s«ll dosages ef 20 to 
ho tliwi®ajd ii3f®etiT© oocysts hM little or no effect on iwigfet gidas. 
Johnsm (1938) reported tlmt a ^gre© of ijmsnity eouM b© 
established agaittst i» awrrolina* Diekiasm (Iflil) fowid that althom  ^
a M#i dsp^e csf pTOt®eti"» iwmity to E. agemtliiia eould b® ©stablislwd, 
a immj i»f«©tiire dosag® woaM still bilng ®bottt a mild infection, A dosagt 
of 5,CXM ooeysts for 1§ days ga» as good p»t«otic«i m dos«s many times that 
sise. Braekett amd Bliaasicfe (19^0) gaw 1*00,000 E, acegrollm ooeyits 
omT a l5-d  ^period* this gm». tl» bifd® protsetiw iarenity* fwo 
thousand oot^ its suppi^ ssad th® oocyst production of a challm  ^infection 
of 20,000 oocyfts gkmn 20 daf« aft®r initial iafeotioB. 
Biaerlft hrmm%%% Wht 
Djgtyibatioii 
A rmtm of the literature rswals that I» brmetti hag been imported 
frm mly foar states, (Iflita, 19ii3) r®p®rt©d s®wral outbreaks in 
Mm tmk State. Secant reports are fiw C.<»neQtietit (®pack®tt and 
Bliini^ , %9$2), Alabaaa (Idgar, 1953), aM Ims, (Soles  ^l^ dlsmr, 195h)o 
iMfim asswes that tfe© speaiet is %iit® wMespread, but has possi* 
bly btea ooufttsed •withi other specie® beemse of tl» oTOrlappjjag of ooeyst 
si®® for tb« varioms «p®ei®®« 
oocyat glmraett'flatics 
fl»i oo€ f^t« m reported % lerixm a» ©gg-steped, ti»e smmge 
tiaentlaas b«iag 26*8 x 21*7 oiGrtms. OoeyBts sporolate la 2k to 1^8 hoars# 
M f e  m ^ l s m  
fim lif@ &«• brmetti was elmeidated by 'Bolta a»d &dc®r 
(19$k)* fl»«y fota  ^ that tlie di"?®l«ps®atsl stages ©e«rr@d in th@ '©pi-
ttelitffli of til® •illif generally Wlm- t!i« e®ll niielei, Th® first genera-
ti«m 'SaMsoKta were tmmii to extend frm tbe appsr to tJ» lower wall 
totestine, "rtile tl» fwaining d«wl©f»»t t©dte ]^ lao« fr<® the niddle smII 
inte'StSj» to th® cl»fi% laolmdiiig tb® «caw. Oooyits generally appear 
ia the dKjppiags m the fifth dsy after 4nf®otio».. 
Imekftt and Bli«fti<&: feftjsi tl»t th® laaaiMa r®proAietiw 
potential fw 1» famaetti was 1^^1300 ooeysts for #aeli oocyst inocailated 
in tef«©ticms of $0 ©eey'fffc®, fh© wa4»m tetal mcyst prodactive poten­
tial for braa&tti isas 53 •®illi©ii eoeysts prodmwd by m ©s|3@riLiie»tal 
iaftetion of ooj^ ti. 
pathqlqgy 
(Iflit) deseriMd tl» gross lesiona fro® s®v@r© iiif«etic»ii 
w b®i»g diirtla^ot fro# tlios# eatiged «tb®r speei««* 
laddB-r-lik# p3reJ«etioaSj, mm aHliastor w less 4a length, aro fomd 
to the mmm& mi ®xt®nd iem tlia Icwer iHtestiBi© reetm.. 
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parts of tl» world. S«e of the m-porto are m follow i 
1929 Mas@a0hn.s®tti 
te'rin® 19U0 I«r foife 
Joteiioa 1938 O,r©goa 
Petersm 19U9a W«jihittgtoia 
f «ET and Wehr 19it9 torylwd 
Besi^er IPltO Icfua 
Bajakowskl 1951 California 
Wgar 1953 Alsbsoa 
lakimoff 1937 .isfaiali. 
laklmoff et-. gl> 1933 IWSIA 
Favlov 19U2 ftilgaria 
Hart l9hS Aliiifcralia 
Oosirat characteriatles 
fl» oo©ys%» of E. art l«pst of tlw #igM sptGiss cdf 
liaeria fo«ii tn ehi0fe:@ii8| slthoagh sc»@ of tl» «all«r oo^ta of thi# 
S|»cie8 o-wrl&p other ®pii0t«0 ia ®i®«« th@ awrap* sin® of the oocyst# 
is W,3 X 22»$ aierm® (fyiitr, 1929}* fhs .sponil^tiai tiai® is 1»8 hows, 
.Ijlfe cyele 
f^str (1?29) fomd m dwl^estal forma mtil 72 hotira after 
infeotioB, %all sohismts g@a©rallj ^irelop saperfloial to the juticlsus.. 
Tht gmatooytts grew to eaaparatlvely laep-g® iit® mry d@©p in th® tlf«i©#. 
Althottgh <i®vel©|i«®fttal fores aay be f^oraasl thrcmiJiottfc th® intestteal tiaet# 
most d®vel<^eat oeeara M tl» oidaii »all iatt-stins. ft® pr®pat©at ptriod 
is SlE MjB* 
Bathologr 
fys»r ) fouad that tl» prisary pathological @hi»ig®s r®smlting 
from 1« .iBit3daa> c«car -with th© dwlopBent of the ga»tocytie stag®a, fh© 
mil ^ the totestlB© thickiois app»ei«bly Am to «d«a as w#li m to the 
pr®s«BCt of utiMsrows lar^ orgawims# Mleroaoopi© hamorriMg®« occur mar' 
28 
tips a£ villi •with r®sult«nt flecks of bloai» flHfo^osis of saall 
i?«ssils £>ft®ii oeeura# IsgHglbl© pathologici^ «i«iap is asseciJtted with 
the asemal <i©"relopa«it. 
fyssaer (1?2^) M Ms ortglnal -igio-rlistioa of 1, aioclaa stated that 
ther® ms littl® dovljt ©f tte pathog#niGity of this parasite when present 
in g»at UBier most ooalltioBS this occars rarely beeoas# of iiie 
mall r@pMfdttCtit« eapaeity of this ip®ei«s* fjummr also fcHmd that nixed 
i33feetlons c£ I* aegmliim and 1, B»iaa a»y e«a®@ a ehroaie typ« uf 
coeoidioiia. fe^emm (l^ltfa) found th® swf two sptcits associated iis 
scK® <mtbt«aks to Washington. Betersm cl9i»9b) wsported that i, Mxlaa 
•was the ttiol^ie »^fit assoeiattd *i'th i^mte outbriAs that oecur 
occasionally in raagt birds aad cmm eonsiderAl# los## 
Berg, laidltoB, mi Bear» Cl9^1)» using isftoti-TO' dose# of 8, OCX) 
B, maadaa ©oeysts, obtained e#®satim ei «gg-Myiag, atarting abotit oae 
w&ek aftsr iaftetic® and la®tlag f or Bsmn ixi te« days th@reaft@r. 
fe-s^ett and Blisniok (If50) sd^Uaistered S00j,0(X) aatxiaa oocysts 
to kO birds, ©btainiiig Hi deaths* .Iteaths ooemirtd aa early as th« third 
day with majorltj of deaths failiaf betw#ea ti» fc»rbh'®i*i SOTsnth days* 
Weight losses mm aetietable be^jiateg on th© third dg^, Imt reiws^ti<»B 
ef i303»al i»i^t gains began tiro or thre® days lat®r» fb«y found that 
rep««t#d .li^t infeetioBS csf 1. aa^taa,. probably tl» aoit ©twaoa idtuatioa 
iE the fi«ld, had ao sipiifietet ©ffeet on -wight gains* 
2f 
EtmeyiA witia fyszer 19^9 
Bimeria ttiiis Is, ^piroatlyj, f©and in all parts of th« United States 
as itell ae in otI»r parts of tl» *»rlis bwt b©e«s# of its »ilattfsly »en-
pattog«Bltity, it Is aot' sreporteti a» «ft»a as mmf of tl»' other apeei«s» 
Aaong th® mp&r%B shewing its iittrSiutj oi &m %M f©lloiriagt 
fiit ©«fy«ti ay® gtaerallf thi -8i»ll«ft ®f •tihose fonai in chickens, 
Mfiutetlag 16.2 s ISS mlerms 1929)* At we® twipe»tiai«, 
•sporttlatlott is eeof>l«te ia hM hows* 
hfo '(ggl* 
fh® tis»e«dir®lli»g statgts rf this ®p©ei©s mm marked out by 
fy^ssr (l?29)# fM pamaits is fenerally foaafl iiffttsely ipwM thiXTO.#! 
th© upper l«lf of the iatt^in©» fh® sobismta airf f««toeyt©s «ay b« 
fomd either TOpeffieiiO. t@ or helm tti« ©#11 nm©l®ma» fli« imfflbtr of 
gs»#ratioiis- of sohiamts i» mkmsma.* ^TM oocysts gensrAly appear la 
th® f«®«i fiT« da^if. M'^ mr ii5f»eti©a# 
fathology 
fys«r reported titet beeaas# ef ttaa M£fnBn diftrilMtion of I» aitia 
in tl» tetsstia®, th® <»3y daa*.p is to Juiiiidteal e#ll® rattier tlM® -areas 
ff%mr 
Jo!®s©a 
b0.tor 
Edgar 
1929 
1938 
19kO 
19lio 
1953 
1936 
1933 
19ii2 
1939 
lassa^hmsttts 
grefda 
Xmm, 
few lork 
%»il 
Imssia 
snjlgai^  
amstwlis 
fakimoff 
Pavlov 
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to the epithjtlial cells of th® tIHI. 'fh© first scMaogony oeour# 1» less 
thaoi ait hoars# At least two ^mmttom of scMaoiJbs are taacswn to fom, 
E* tl» pai«sit®i are diffmstlj spi^ M aM appear t^ low th® cell 
imelei, Mniltiple iafftctions' of sinfl# cells- art qttit® <smmm* ftm o-oey®ts-
a|p®ap ia tl» f«.0es oa the fmrtJi day ifter infe-'ctim, sos® having b®®n 
fotmi as -early m 3 Ai-f®' 3S| !»««»-# ' Few# if any, m&ywts mm foand after 
tl» sisireath day of iafectioii mUma r©iiife©tic«i tak«s plae». 
Pathologr 
ia»riii pmm&c ii ^©lally ©onsidtrtd at relati-roly Boi»-pathog®*sic» 
-Jotetscm -(1^31) fcmd a acxSerate uariber of' bmoritia-pia stming throm  ^to ths 
8®ro«0 mtfAm of the and first part of the tme 'porfcios of the 
«all iat®sti»«, fyaa-tr ,®t C193t) »pca*t©d that ©•wn ia h®afy lijfac­
tions they femd- MO app»ciable teflamatoiy reaetiea, althoa^ a wmmw 
eait eontaiMJog l«rp raatoers csf oeeysts m§ sosetiaies noted toward th® end 
of th® infection. 
•fetthoesiiieity 
lo report® -of path0g®nioity mm t.mmd to the lit«ra-ter«» 
b^ria hag^bi i»tto« 193^ 
iigtirf.btttidm 
littl# is teown ©f ttiis »p©ci@i. m it has been reported only frtm 
Mm torik by I^ erkm (lf3S) tod froa Alateam* by Idgar (1953)* 
oonygt chigmterigtieg-
fh® ©lily awilabln 'iaaf^ imati-m im ttist presented hy levim (1938)» 
fh® oo« t^s are er^  with the aorerage sig® of spowilated ooeyarts beis® 
M 
19,1 % 1?,6 'ideraas# fh# o-oeysis sfoiwlate to tib t© W hmrs. 
.laft eyel® 
flse lif® eyel© of %Ms bat »ot b®».m wortei ©at*. Th@ species 
©©eiw in tfce mpfser »11 intsstin#* m^&ta first app®ar^ la tlit 
4»fpingi a Utile 1@0S thao mtm 4ayS' aft«r iiif«©iioa# 
I#rla® wported tl»t fei«ot*rt»gie spot® $,m. mmmtomllj fowoi 
ia mil e# tiw mj^®f wAl itttiistiiiBi of «sfai#c«as.. Smmm 
lnf®«tioni proda## a ettia*,Aal ©ateiltii titli •o.'oeepai^rSjif fowstlMi 
mmmM ««»%»• 
io fi«M or Mboratoxy espeal»e« wltli p«Hmsit® ha® be^eii »port®<i 
oatsiie of M-vin®*® origi»al yapdrfc, but it is, ©ppioMtly, i?«laitTely no&» 
pathogBiiie# 
s&tit&logy 
33 
A«D 
fli# 0wmm &£ -Iwo. imms in tliis ttedy, the tmmm will b« 
to thfoa^ioat this «li«st3*tati0ii % tli® nmm« of tlitir mrnrs, fht 
iteelt fa»| afeHisiti 4n botli IfSt and located fix mUes nortli-
weat of lasea, Icfwa.» fh@ fmH&B trnrn^ mtilifed only iiiKiag tl» »«e<md ssasoHi 
1953# Wits ldeat«d «±flit JKH®,® aartttoist of AMSS. 
f 1» it©»lt imm wti fitrntsd m @Qiipa»ti'».3ly higfc g«HJBd •'WitlJ 
goo<i Si ©caatjmsti, tl» Failts i&m «# liaeatei ia a lewl, poora^ 
dipalMd aj?®a. fh© latter fa« »porit<ay had a hiatoicy of ©•ofebTOate® 
blocxfy ©'oceiatoiis. 
& ©niif to <l®temJa» ems' possibl# ia iweptlMlity to 
tilt miAms ^m±m of •aidsai meeiMAf. tte®® hmeim «tiiete»s mm vmd 
in. this pyo1bl«.t Cte® haasijred Mm Iso^sMw lads m&. %W Am%y& IMtts 
•mm plao«i m the St®«lt tmm la 19^2» Iteeatts®. Attstra iiiit«i mm aot 
afailstol®, IWLt® i»» uwS tosttM th# 19^3 'Cte® 
lnm«l3?®d Miw Iiffipsliir® ieisi m4 d siffltla,r naateeif of Ibite mm 
plfi©«d m th» St»«l@ tmm irM3® $0 &!: W-SA hrmi "mm pMmS. m th® BaAs 
fam* All oMcke»« *e» obtsintd hj tli« tsm&rv trm Hm tetchet^ irtieu 
cm. i&f #M» fh® iftieteni i»» aot laa©€L®d hf m^m Ha tte lftto0i«toi*r 
prtor to tl» eolleetion erf p*ompi» Hateliing iate«, isith other statistios 
»gaMiag aSEBgBiiert tseloti-qmess ar® Aoi® in fabl# l-t 
3h 
fai)!® 1# Sat®s of ©iwirosaaeatal cdiang®®# 
Tear Breed 
Date 
Imtefeed 
Bat© ia 
chicken hoos® 
Date ^vm 
paa of 
ISSt ite©l» Am^m vm.%» 
lew 
im f 
W&j It 
*7 ^ 
lay S7 
3vm n 
Sum 22 
19S3 steel# IMt® I®glio«is 
Sew HsispsMw I
I
 
0 
iiiy -25 
Miy 2$ 
mr 2$ 
1953 White 
Mm WmpaMm 
3mm It 
•«!«» 12 
Jmm It 
Swm It 
Smm 29 
Jnm ^ 
Is $h&m ia tfe© pme&Mxtg tlti cbl^ess plae®d o» ilise Ste@l« 
fam bc^h ^ars of tli® stm^ mm of aid-if«pl®g hatcfe, iHtoil® %htm 
m ti» Bartcs faa w» of late-^rfag hateli* It m» hoped that tMs 
differene© w^ttM help ©apfeaii®# any efft<^s ^ mmm. that would oeoar, 
Tl» f aMt#ri •mtsm BlX&md to mw t^i? 0m wmM-gmB^ »thods as th«^f 
mm oonsM@»d »tii@y typical for t3» •usall'^ flook i>oaltiy owners of th« 
Mshrest* ffee only MJtimvmm in »etbo4« us®4 m the t»0 tarns ms timt th« 
nwirJy hatel®d ehiefcs m th# St®elfi Mm mm flr^t k«jrt in a startlag batterer 
brooder la tl» b#s«®ttt <af tli® fasm hew®, t®r -rfaicli ttoey wer® tmmfermd 
to a atall chiekeo bottse, wMl# thoss oii the Paiks tarn, mm plao.@<i dir©®tlj 
ia a mallj nm ^sMeton hotise* Aft#** »a0liiag « Bim wMeh •ttie i-&emm 
cmsidrnmA mffieieat to witbstMa eiSaatic ©ontltlms, tba ®Mek®SJai insi^ 
allflwd f»«<i<» ©f t&® f«M. Bo^ fmem h«l aipimjteal^ly hens 
frc® the prOTiw wMMt w@m -allcwwd t© M m iri.tli tl* jmmg oMdks 
after tli®, lAtttr w» gitea ran of tte f&d, 'fl»» iwr® alio #tx !»»• 
Mis«d ehitks m the IParics f am isfcicli mm t«t«iiei ia th® 
mim fed mO. mtewd thft® tSi»® iidly, ge»«ily la Sttffle4®»t qtmtitleii 
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to |ii» ih# ehiekens aceeso to aad water •ttiiw^icfiit aost. of %his 
Hi® 'Sratim fei thi diiekeas ma m fo31cw®i 
f^lm mm 39 parts by weight 
C&^ttad Iwaiei oats " '$ 
hieat fl0t«r ,jiim.ia  ^ |0 
ifaa $ 
leat seaps S 
Dried akim |
Green alfalfa, maX I 
Id-nseeci oil meal I 
QraaM ouster shall t 
Baby chi*^ grit 1 
Steamed b«« meifl. 1 
Salt 1 
Cod liver oil tcaietetmt®^ m(M m 
clotrate f 
C'iateoal, £.im i 
©sly eaBTOlasd oa "Hbs f&w®3^8 *fts that no drugs ©*• suat4*» 
bioties b® adai '^St®3P»d to th®- ehiekeas. ths imm»r» mf^9mted fvaiibsr 
by elof« eAsitrratlea erf* thS' fldcfcs to m?imr te dtet®^ mj mrlimm of 
oli»i©al e^ectiiosis.# 4t of oat @f tro mAsg ©tarttng ihottJy 
aft®r hatehii^, gtmv& of f3r« t-io ^ -idtog' i«ltet#d f3?ca ih® 
fle®k at mo&m If mmr, 'wwm ^t«iB«d ftm @mh fam for lA&mt&xr 
exiffldiiatic©. to ds '^teiisSji© what • 9P0qSm0 ©f ©occii^A^ if any^ we'X^ p3i?®i®nfc'| 
«d fop ehalleagi^- test®- t© d<w»lop»@ftt of liMmity t© s#l«©ted 
apseiftt* 
•CMiiktRi obtained frm tl» f asw mm brott^t ittfce tim laboratory and 
plaeM la ©lew iadi^ldaal mgeSm ftmm- ««§©« h$A a mA bottc® lAleh 
allowed th® f#e&l aat©J?ial to pass to p$.p0m iBhicli were ohanged 
#aeh »3^iig iftt^i' eolleetioa erf tlie pfe^ow day's d»|^ lmgs« All ao««« 
latei fe«il mat®flslj, m M tl» mm «f Isrpr cliiekeBS# a fSBpjwMEitaM^ 
ample of ai^r^iaattly t© giwafij bott. iatairfeiiisl and mml 
dropp^xm i» "Mi® appi-a^tatat# wtlo of ^il, was obtsined, f!* #ntaj« day's 
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iaaplt ms d®*lrabl« af isfiB© it9h&) showed iiff®r®at periodicity of 
ooopit diselmr^ for tli© Taricsis mim eoccliial specie®# fiss' fteal •exaoi-
nstio'ns, aM» by the flotation B©tlio«i ttsiag a saturated shlertd# 
«©latio»s. mm carried ©at for the first tlvm day* tli© ehiekem wr© 3jj the 
l^oratory* At the ®ad ai tMs tia« tl» etedLekgas were generally 
dstaO-lenging d©s&^# ef «el@crt«d epe^ies, as daseribed later in tM« sactioa. 
Sptsi©# ^t®«iiaatioa was mad«. afinf a ma^BT ©f eharacteristios* 
Most thei# are shewn in T^l® 2.,. itiieli *a@ adapted isxm feoker (1952) • 
Upon direet esifflitoatioa th# cha»et©rs •€«? oocsyst eolori mA siss® 
mm tts®d pjflaarily.. At first a lar^ HaiBifeer of waswraaents of oocyst 
sis® ms but it soon becaaw possible to correetly identify tb® 
ooeyiti ^ aost ^ecita by mapl€0Mg tim Aot« ebaraoters. toother ms©ful 
crlteri«i ms ^oralatioii tiii®. As m. aid to identifieation, daily feml 
saaples wam obtaiiied frm mst ehiotoiii ami spora.lat®d ia 2 per cent 
potassim dictiri»at#* ia aost ©as«s, tb® sporalattd oocysts -mm f«d 
to Go©cldi»-f»e ebieks ia order that additional info®aticm woiiM be 
<i > taiaid* fhe pwaagS^ aU^ewed dettiaiimtion of th® prepat^it peirlod g£ 
tli® iaftcti'VB sp®el^t| locatim cf th© spicies in tiie iiitestinal tract, 
and patbo^aieity &£ the speoi®® inwlwd, fwm owlteres wtr® obtained 
for All b«t ai® species fotmd te th© stm% by mspl&jiMg a asodifioatim of 
the iiagl# oocyit t@®hniQi« «€' Bedcer (101*)# Bi© pai» strains thija 
obtained "mm ustd for oocyst studies as w»ll as for iraaanity studies. 
A s®f»-rtty rattog for th® «riottf speeies eneoimtered ims d®t®3?fflioed 
for «Mh ehlAtm by arbit«trily »tiag the iafeetioosj as indieatsd by 
OQcyst ooant» m slides af'ter flotation, frm fmr, for T#ry hea-«y oocyst 
ooiaits, to on© for 11^ iiif®«ti<ais« thia was' ecffipnted for flm days, a 
fAl# t. th&mtMTS foi- tli« of sdglifc ®eei#« <£' MimrlM. i» cMe&em* • 
1, tftnella. £. mitia I, wenrallm IE? Mil s — 1 •«« 
in t6-a%S X " 
ta,8-M,5| 
»•, tt»6 X If 
I?.c3-a3^0f 
a*, 16*t X '15.5 
• tO,f«l?.? X 
16.3-I3.7l , ' 
1%$ X 11.3 
U^S^ziS X 
29.8^16,5S 
ar, a9'«3 x t2,6 
feoad ovoM Suto-i^ertcal lgg-^a|»i 
ipoisiiation tiM IjS ter. %8 lir fl Mm iiS to# 
Jteep&t@afc ? ^rs $ k i^- 6 iays 
•l®fioa of iaMstine 
a«s8t. tes^Jy 
rwill a*n ii^-|fl 4MH-W' ilfii'ini ilJ 
SeMa<mt» mA 
©o^sts: itt 
Aaterior «^jL 
l«%«stlae jteW'StiaBi 
Middle and 
posterior s»all 
latest ii® 
^aiti« «£ 
pam»ites in tissm-
S»e««ia gmmm^ 
tisaa sclii««ts' 
#al»pi-fch®lia3. 
Generally ^Wlm 
nuclei of epi-
theliaQ. cells 
SeMscajts A&m 
nmlMi 
SeMaoats aboiw 
nuclei. Gsaneto-
cytes deep in 
epithelium 
Bworrtegl© 
mm 
i©ae IMtisto " 
«faeitis» 
Irotote & fis<as 
«f bl©ot on 
aaeosai intesti-
ml 'Wall thick 
pathofsoicity 
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fUtole 3» eonditiorjs during 1902 St@«le iam 
st«dj and caaparism MtJi 20-:^ ar means of 
and p»cipitation. 
femperatmrs 
20-  ^
l^up Vrm f© 
year 
mean Wmt W$2 
jmt 
ffltan Brr. 
1 W&j $ lay 55.2 61.1 »5«? 3*k3 1,99 4-l,i|J^ 
f itaj i6 few 8 6^.8 66a 40.7 1.03 1*9$ - M 
1 J f m m  f  3mm 22. 70.1 43*t i»7a t,lk - M 
% imm t3 Mly 6 t7«l 7li»l 3.52 IM *1M 
$ .Jmly ? 2Q T3»-0 76,.0 a.6i iM •i.a 
& ^ttlf 21 Aug, 3 ?l».l 75.5 -1,1 1.76 l.k7 ^ .31 
? Aug. 1? 68*0 73.7 -5.7 •70 1.71 «1.01 
•8 Ittg. 18 Attg* Ml 67.T n.f .Sf ,91 « ,62 
tef, ^ Attg» SI 72.5 70S •2«t 1.82 *97 • .85 
10 S«pl* 1 S®P%, lit 67 J 67.k •0,1 ^10 ' IM -1.78 
11 Sept» 15 Sept. a 5f.l ^•3 •5.1 *00 A « M 
It Sepb, tt ©•ot» 6 56.S m.a 
-3..3 iM -1.36 
13 Oct* I 0C3t,- to Ii5*o B*B •»8-*8 M 1.26 -1..23 
wi 
fabl® it. &Gl<l®ne« and aeverity of Eimeria found in chiektays 
dttrto,g I9S2 Steel® fa* study. 
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mm-
 ^1. twlla 
is 
dteys ®f th» period* In ©ther inf®et#d (M^akm, 12^, 
th@ Qoefst® mm only foo»d m fht fffi«rfcfe axiatiiattm# ?l»i ^te«»2y 'Of 
tbis -ma de®ffl«d mtlier Importaat m 1# bfmetti hM at that tj»i: 
been jreported only fraa fcw st«t® C&TJto®, IS^iiS, 19^3). ftE*ioP to %lm 
pmnmA ftwdfy, %oker aai Zl«e»aan (l??l)> la la timfwljliahed report, feai 
f aiB-d this sp@eies m. »©tli«r Icwa f®»« 
riig tro f©and In this gpoap i®» ecretaAuaats either tfbpeMy 
pi«s@at In tb® ehi©k®ii liw®« er "brm^ ia fey tte utteniaatf b@eati0® th«s® 
ehieken® bad mmv hM the of^ oaftmlty to- .adagle Mth old»r sairier ebicktio® 
or to piefc up tfee oooj^tg ia tte fasw yari« 
fbi' t«p©»tmwi •otttsidB th® bTOoditr b©ma# hiwi maed emstderably 
dailiig the prtTlms two -weelcs, M.tli t!» mm tmpemtxtm l»ing 66,8® ?• 
fMs t@mp@ratwp®# althoagh not tli© ©ptlaw, W€»M ham allewad mm» 
•s^HJlation of oo.^ts. Jmothsr eoatrtlmtofy factor tcwarf ^osnlatioii 
mm %1m wsitratt asowit of raSaaf^# fli® precipitation for th© two«--w®ek 
period ms 1,03 i»ch@«. It is, tterefor©, possible tliat ii>or?a.at©d 
oo©ysts eouM Mm be©a oarrlM iBto the eMc&«» hmm if th®y mm aot ' 
al»ady presaot -ttitr®. 
3 
Thiff grmp of biMs was obtato®4 frm tl» fana om Jtiae 23 ito« tht 
M«w HaapsMre l®«i« and tfcte Atistra lhlt»i wem six aiad mrnn old, 
respeettwly* "B&mmm tfc® cfeidcaw bad been 'fiwo ran of th« far® 
tbe pr«ti«s ooeysts @neo«isel«r®4 m tb# fiiwt Ita?®® days of ths 
mmimtlm :p©Jiod woiald n#0«ssari3y bt tli© r®Sttlt cf iiaftetions fro» eo&* 
t«®imiifes of t^  ehi^ «a bous© or Mm been, carried isa by the attea^ant. 
Id 
m showo in Tabl® 3, had W3®«i apprteiably siaee t!» 
eolleoti« 0f th$ p»mp, Th® mmn teaperater® for th® twio-week 
period mm T3»3^ 3#2® aoimaS.^ Tht ratsfail «3f th@ period, l»7t 
.inelies, mt sligMly nojaali Iwit nas staffioienfe for good ooe^^t 
sportilatioB* 
i» sdltAg was agajja tli« predoniBEaA ^ei«s a® it was present in 6? 
per 0®at of ti» etoiektas fia three of the- four' infected ohiekeas, 
it m« foosi m oaly cm ds^. fli© E» aitig amm^ eemritf rating was 2.8 
m eaafsaofid to W*3 for tl» grotip of' «lw» f. litfcer tl» ehickens had 
d®v«lop©d a. purt.iitl d»gre® of iamajlty t© 1, «iti» or «3jt« %1m ©Mefcen® 
had togealed f«ii®r infacti'vi ooc^ts# 
A 'liew l«psM» S«d cM.ek®% I tO?, pass®d 8®ir©ral oocsysts m tlie 
firit day of the .««ijliiatiai period irtiioli •»©» largsr in siw thafa £. ialtia 
ooeyfits iiifc WiAltr tlm tlK>ii of !_» braBfttl,» Sttbs««|tt8Bt passag® 'in 
cooeidia-fro® laboratorr efeieks revealed this newly impaired speaies to 
b® E»' taa®lla« 
!• teatll* was aottd enly m %h» ..first day of -ttw laboratory testiiig. 
Siftce tlilf mm mlj tw© days .atf'ter th« ehic&eas "wBre gittn 1die ran of th® 
yaiti tt wm efficfent that thit speei«® wi» preseiit da® to eait«iiiB.atioa, 
prcftj&bly being' carried ia by the .fawer# 
I« braa«tti ©oefst® mm B.ot -paastd by wiy of th© <Aiek#as ecmprJ^ing 
this gr««p« 
Cta Jmly 7 a 'grottf of als® olii«^®®s mi obtained fras tb® Steal® f&m. 
Sigbt «tf tl». BiM' ©m.€sic«3« had been aitside in a ©old, dil^ g raia stq« 
k7 
the prtTloua' at^ t and were rain-soaked and suffering from oMll®. The 
i&mer reported maeroms death losses da« to th® ©ffeots of thi® 3rain, 
The low tmjmrmiwn tl» pre^ oiia ni^ t wai f• Tl« raiafall 
dtiilttg th® ni^ t ms 0»6l ittshes. fh« ifgather for th® @atir« tio-iriek 
pariM mi tl» mxmst of the mmmff th® nwas t«p®ratttr@ being 7?.7® I*, 
th® rainfall doriag ttie period was «tr@»#ly l»airy, 3,52 ineh®s# This w&n 
1.86 inches above normal, fhis tram, aoist "weathsr say haw b©«ift a ©on-
tribtttory factor to th® -nild oiitb»al£ of coecMial infediims foand in th© 
ehiekens eeraprlsiiig this grmp» 
Th® prtwdMttt ip®ei©s was agai® 1, ttitiaj it tos pressnt ia s®T@n 'Of 
the win© tdiietens. this J»cidtaoe, tfL-ong vith an average »@v®ilty ratti^  
of 5*3# would iiidioat® littl©, if aiiy, de^ lopaeiit of l«iRity to I. aitis 
prior to this tias. brroetlA mi ®la# present, betng foi«nd to foor of 
the ntoi® chiolcens, 1® ia Qroap % th» severity rating ms lew, 
Cte® of the ©hiokeas m« fowid to b@ infeotsd with 1. ftQiirrullna« *hile 
two others passed !• neoatrix oocyst®, b<yy» si^ ci®# appearing for th® first 
tta®# Speoies ideatifieatioa was aads a# described previously, 1, necatriac 
was not defioitely notid mtil rtpassag® of colleeted aat«rial wh®n s©v®ral 
of the ®xperi»eat^ ly infected ohiektas. micowbed to the- -diseaa®. Typieal 
®. neeatri^  lesions -mm foimd in t^  tottirtiBe ©f th» dead birds. The 
strain of 1. mG&tnx ©neoantered on the Steel® f am overlived both 1. 
ffiitig aad 1. aoervalina. i» stm and, therefor®, coald have been overlodteed. 
1 iiiimiiiiiiinwiiw MM* mmmmmmmmmmmmmmimmmm, *' •' 
in li^ t iofeotion® la 00a® other birds. 
i. teaBlla.^  i^ hil® foand in. oa® chlek#m in th® previoti® grottp, mi not 
present in this or the -gabsttpent two grwps. Am omtbrei^  may have be@n pwr. 
vented earlier by allowing th« chickens th® mn ©f th® yai^  b«f or® a high 
m 
of 1, t@nella ooeyiis h»A takea plsis«. 
^eamai%j % %h» ehtlleng® t«etoi<p« laa inittated lAtii ilii® 
p t^ip# Th« for this aai TOc««®itng gi^ mpi tht St®®l© 
ftto study ar® shwii ia fMlm $ aai 17 • ftmsity to 1, t®»lltt and B # 
brm«tti was tested by a«iaiai«t»ti«a of tufecti-we tosAps 'Sf tfets® 
species wMoh nor«lly eaase, elinisal ooeeiiioiis# ffe« fiaiiag of «m3y m» 
ease of B# 'tg-aella thai fay in itm tfce field ms in ©mfoi«ity 
with th® f*ot that all ®i^t ebi^eas ia tMs grmp 
%loo^ eoeeifdtiosi® ftwa th@ ®hallt»p> do#ap, 
fp to this ti»® mlf six-eases of i» feymttti li»a heea f<OTi»a in the 
tiXBt 23 e.hiclfe«» mmS.m4m All el»i@M«M io '«his group thewei solili 
4»ra«i% to Mt, hmmtti sMleai® fe#e«s# f®ry few* if .any# oosysti 
mm tmM in my ®f th® <sliiek«!»9 upm post aortM @3E«Biiiati«# this 
fiailBg wotHi. mm t© iBdi:Qat-@ tl»t JtoMBity iM iwelf^i fs*c« li#it 
iiif©0tli» iosa^i ia tftes- fi®M* R^ssJtely cmm #f S# laraaetti hti 
oG0ar»d 'hotmrn g^mxp examtnatims -wliioli gtt%®««p®tttly ii«t d»t@et«<l 
ia the laboratory «aimiiiati«is» 
ggoap $ 
Bix 0Mck«»s W81?® «btftia#d by ranicm s@l«ti« m tii© part of tlii 
cwntr m July 21# li»al ipoitdtetio» emiitioiii 0cfflttiTO«d %o p»io»i»te 
beoams® the mm., aoift wa-ttieir ii0bt4 £b pre-fflotts -two @pt»pt eoBtiauei 
.in th® twcMWitk p®rial piior to ©©21#4tioii of thl.s grettp# fm mm 
ttir® for -th® 'ptrf-fii ma T3«# F., th© prwipitaticnii 2«61 iii«a»i»# 
ftlar to the tia® tl»t this .grcwip ms ©©ll®et«<i, fif# speei^s 
tiMttria hi«l be#n f oimi in ehickeat £r«t th» it#©--!# i&m* A siiEtlt sp«ei«« 
ilf 
faijle Ifgalts <€' sM-leiflBg exiseriaints for 
S%@eX« t@m Mwfy» 
MOm '!• brqaetti s,, ogcatrajg !•. tftneiam 
.sate emeteeoi # ^ # 0  ^ M P § M f Q 
7^7 9 9 9 
7*21 i 6 $ 1 
84i • 8 7 1 
8-18 8 S ? 1 
8-25 7 3 
9-1 6 3 3 
^-15 6 k t 
f-2t 6 3 3 
1C3-.7 8 3 $ t 6 % It 
10-2S S ii It 3 .5 3  ^
%o or llttl« eirldei^  iwainitj. eilnieal eoooiiiosis with defiait©- gr©ss 
lesioMi. 
j^^ rtial m^%s 1«t m preoi»at lesio»s» 
®fea l^«te iwmuity, £m or.u® oo0jst.s pt«.s®iib« 
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was nm fowsml, I, aaxfasa. It ms found in th® dropplafs of fdW' 
of the ilji- eiaic^eM# It wm fom^ M mly of th® fi'ws tmskl mmiT^t&m 
1b - %hm& of th® foay ehisiieiisj wbil# is th® fotirth it ms pwseat 
033 two d^s» fh® lioness of tte Sjiffiotioa# w# also mted th® at»rag® 
severity rating of 1.0• 
1. »iti® -wm «g®iii pr«9Kitj, h^ing foaai i» $Q p»r e«at of th« ehi^Etai, 
this- h®iaf th® f oarfeh @ons«.mitiine fftmf in 'whieh it wm rnQmrntefsA* 
Ohall«iigiaf dowfit mm adtainisteMd for 1. teraattti a»4 1» tenellit^ 
All @hi<&;e»s again shewed. oe^l®t« iraramity t© !• hrmetti* One of tte® 
six ehi^tas shcswd partial of- iMinity to B. t«m#lla,i sinet 
it did not dewlop ©liaical eoeciiioiiii fr«« tfc® ©hal&nglJig dowpt, fh« 
other fi« ehi-^t»s still had not d®velo|«d aiy s,ppi«eiabl® iao^ity to 
this f^eies, be«m«t® th# typical ifni»Bie for teiwlla i®v®loi»d, 
6 
This grcttp of ©iflit cSii«k«B» obtained m Attgast k pwieated m inter--
©itiag ittf®0fei« pi0tw0> fim spaoits of Sl»ila mm f©oad in the 
raitiffl® fm$l ®xi»3jiatioBS, th® «3y ito«»»t«® free tl» six •prmlm.slj 
reported sp®ei®s b«i»f i« t«ael'la> fh« -stfwrity of all iiif«ctim-s mm 
light# tha^ awrag® s«ireilty xmtlngs- for all sp«®les- bit S. Mgiw-: bsiag-
lesi thaa Th® mmmm severity ratiag dt !_• maxSm. i»»g |»0# this 
being »asily a wfltetion <3i the liif«#ti©a is ehiekm M 119 ia "whioh this 
.iip«ei«s mm eii0otate»d ©a f«r dayi- with'a to^l rating -of 7.0* 
fwo of th© other ^cies,. !• hrmstH, asd 1, oeoatrixt wtr@ ®ntottiifce»d 
for th® la-it Mm d«riag; th® lf$2 at®#'. 
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fh© isieatl^-r again .aay hav® feeea a ©oiitribBtoiy factor to tto© aaarotts 
InfeetloBS oitti Ah&m^ TM mm tespiat-aw for ttie pr^Tioua two-week 
period ms F» The moi©»t« rainfall ©ontimei, totaling l.t8 iaohes. 
H* teaella was ms®d for testing Siwraiity ixi this graop #f 
chidteen®» The field and. Imffe»ity studies wer» again in ^gmmmnt, atoee 
partial jtesmity to eeesl cooeidiosis waa fo«n<l in only one of tli© ©i^ 
chiokeiis# -rtW-le tl» 3»«ind©r ®xliiMt®i a high i«g»® of susc®ptiMlity» 
'Qmm 7 
A notable laortai® in ineidenoe ctf seTsral assies 'Oecurrsd in this 
gTOttp of ®i^t ehiok®ai obtidtiei caa Aa..fQst 18. Ttowe sptoini of Ejaarja 
were present ia tM.s gramp, iwtlj, I. teaa.Haj, 1. liitxliiaa aiid 1* mitiSi 
with in0id®Btee of 1®, 88| ftad ?5 per e«nt, r»ti»etiT«ly» Six ©f the id^ 
chieteiii showtd aiJltipl® iafsetim® of all th»® speoi®®, 1. teailla l»d 
appeared in oiAy om of th® 39 dii^ens @3ci»iii@d prior to this grcaip, 
that OJ3®, 1 201, being la th® Jmm 23 growp, tight w®ks t&rlisr*' fh® 
iaciieac® ms rather mirprisiag, siao# ti» poultry i®as« was well mdrmmA, 
fh© avera^ severity jmting of ?,0 for 1, temllat sOLoag with the faet timt 
th0» -mm ao cltoical eases, mms to ©orwspaid to th© finding of 
Braekett awS Sliraiek i%9$2) that light ^iufeetiv© dosages produced tito 
largest <a.selarie of ooeyits, 1, teaella appeatrsd in th# roatia# f«eal 
©x»insti«8 oi tbre® of the birds m all five dayt, iM was pr©s««t also 
in four of th« ©xawliiationa for tl» rtaainlBg fiw bird®. 
fh® severity of most ^nMjiaa aad I, sitia iBf«oti<ms w»s relatively 
li#it. 
fhe msMmy oooled eossidsrably, the mm teiiperrfsmre for th® iwo-«e#k 
period being 68*0® F, fkla mm a drop of 6*1® F# frai mm teraperatttre 
ft 
of -Ml® prnvloti® p@j"io4# fh® prtcipttfttiso als©. d«0y®a®«(a, being 01^ O.TO 
liielMfS* fMs ani alHfiO,!, hmmter, aay Mm been ittffieieiA 
tot good ifjotttiatiea, 
Challea^ Rg a^ i^n ghomd tt» biris t® possess solid Iwmllgr t© S# 
brmaatti* fhls se«i»!l logi®®!, m mlj om fieM ease of 
brmtattt hsS. been noted sine® S€Lf f» Tte oatbwafe «if 1» aoted 
4b tbis grottp had appwently iapa,rb®i littl« Iwraiityj tinoe :«ily «a« of 
tb© eight bi«ls ihowt^  partial tMHsiity to tM,i fpeaits# icwrr®r, thm® 
of the other cMeteeiis., iM3«' «}tibit:^ f-ffii-M'©©©eldiestst bad 
mly a tm Itslens aad a slight bloody tStt§i t© ©e©al, 0«t««ts «!>«» post-
moxtm txwination* fl» ofeter t&m ebiefceas inhibited m notietabl® 
j3B«8iity, b®catts® Msfy l«o»liap fim eballta-gijig &aiig«« 
fk&m 8 
•fbis groip of ©e-WB <iii#ke»s ©bt&to©d on Aaptet tS was Bot«r©rfeby 
sine® it ceataiaei the oily ©liiiiwi eitiit eo©eidiosif .«i#ittat@r®i om 
tte Steelt fmm 4uKiMg tim st«#. fls® Amtra Ibite eM®k«», M %2$, sbsnti 
lilbt hmorrh&m dttiliig tb« fifst lb hrnxm it mi i» tb@ laboratsiy, fh® 
©tiologie aftfit ms 4a^miM@4 t® bt 1. t«n©ll«» ©eeywtf of sp«ei«g 
•mm found ia tbt f«e@.s of this btM m tmt ©f th® five flefeatioEs,. bufe 
th® total se-ferity rating of 5»,0 ladioat®* that relatively few ©©eysts 
Tier® passed'. of th# vm&iM±m six ebl®k©n» shewed awa-ell»ieal 
E* iafeetioos M.tb t«fo ©f tbes® ciiiel«®BS p»8»Sjjg S* tinelM 
oocysts oa all fi-re of the ©sc^^imtioa dayt« 1^» total severity »ting 
for both ©f tho» ohiektm was 9»0» frm th# abow it if asstwd that 
pa^-tiomi infectioo osmsed s. tajiiMmp oi iBfeestif® i.. tetteHa. 
0 
oocjsts, bttt ia^rfeed only light iwmitj to reiiif®otiea» fbe tarn owmr, 
who had been, ©tetloned t© wateh for heaowlmg® in the flode, »port®fi 
fiRdtBg m additional^ saaea of eliaieal eoccidiosis either before or after 
Qroup 8» 
Iii additioa to 1, te.«©ll&s t!i»0 other speeies^ nmmlf, aaadto&t 1. 
aeerroliaa.i m&^ B» aitiSj, mm found in thii groap, lost iaftetioas wi*Mi 
th«»® speoies -mm li#*tf althoagli dhidte«tt AW lt$ passti M, m»ima ooeyits 
on all fire days- •with a total s®-verity mtiag dt T»0. 
fhe temperataw darteg the vrnk pre'^ csas to ©ollecstim of thii groop 
was similar to that Jmst prior to Qroip *!$ with th# mmn tesiBratiire b®ing 
67#7® F. Tli« pr®0ipitatioa totalled 0*tf i»ehes. 
Wrm th® ri-sttlt® -of the B. te»lla iMBoaity testing, it is qaite 
apparent that %mn thom^ there imm vk^&spm&A tofectims with this para­
site, all infeotioBS mm qmite li#it sine® tmr of the ae-rott bird® t®8t®d 
shoTOd m 'iaramity. All dewl^d t!3® %pie^ iyttdr«»e cC th® diseast on 
administration of heaty cballsi^e dotagss. flw other three «hiek®»s gaw 
©vid«no® of de-velopaeat of partial iaaonity. I© test for 1* bruaetti was 
carried ottt .in this or th® B«rt' to»e groupa* 
CSrotti 9 
Bix ahiektns -mm ^taiatd frai. th® Steel® f»i« on Septffi^r I* fh@ 
weather in iaie prtoedisg wek mm sosfirtiat •mmrnmr thaa that prior to th® 
prsvious tT»o groups, the meaa tts^ratur® wa® ?2,5® ?•, md the radnfall 
for ti» period ms 1#SS iudies, almost -tode® th® »oi»®l. 
fh® Sffl» f«ttr speoies of coecidia if©» f©«nd as in th® grmp of th« 
prnvtms we«lc«.. I» ten@lla ms agatin th® predoiteant speoies, baing fcfoad 
iM ^0 par mat ei %im birds ol»eke4^» fhs averngs atverity rating •<;>£ 6 #7 
wouM iBdieat® th&t mlj pairtial Md th^s far dte'weloi '^d ttm th# 
earlier tofeetions -litli tMs speoit-s-. fli® infeotiojs witii tli® other t&,r©# 
speci®«, mmlf 1, &©«rrali»&i !• mmimm, and 1. aitita i»« li#t irtfeh 
mm the iaily iaf@®tiv@ ratiagi e»®®iiBg !«§• 
tilt BViSmwm that littlt i^iaity t©-1* te^i»ll& hBA be^n 'ioptrtei 
hf th® pytiricBis iaftctlois with ttts 0peci«« '?«yifi«d hj the »»alts 
of' tli« slall#ii^g «p©il»e»ti, fl^sm &f t3» 9ix ©hi^ew ®till e^ifeitsi 
no prot®eti« Iwaaity to th« t»f®«tiTO dosage ef $0,OQO I« teaella 
oocf«ta» All ©hiete«ns li©ffi®»hagBi mmmlj fvm. ttje- «ff®et of th® 
dis0as«» 
10 
Ifeis gTmp ©f siat chlekeas was tecttwd fron the Sttele t&m m 
Sept«l5er 15 • wsather had tees of %h» mim, dsy typ% tht m»m 
t®i!^»tw« for til®' p»Ti«ms two wetks beiag 67«S® f* pp#Gipit«tim 
totaling OflO tnolise# fhi« M^it fw«0ipitatt« mm tte fomrmmT^ ©f a 
tpo-aoath dtf @p©ll» 
fli® WTOlts obtaiRfd ftom th« f«eal ewdaatioas eaaried c»t for 
this g»mf of chiQtoni mm b«ean.»e this wm tht fisrst tii» 
£• hM not b@ea fowad si»» Sl?®nip 1, -rtiieh ms obtaliwi 011 W&j 26, 
3I ffioaths p3?eTi©ia»lf, 1» tesaella mi agaUi, pm&mt M 56 pti* ©«t of %M 
test MM## An laitim IMt® ehi<a€«a, AW 131, pas-ati 1. tentlla ooeftts ou 
all ilm t«it 
'ffe© s»oaid spt«i«s efi0omt@2»i la tMs gtmp of ©hidteea® ttm E* 
aearvttllaa* It m® fomd M tfe® f®0»s of of tlie Mi?ds» Tie seawity 
0 
iBfietloas wuld iadieat© that Ismmlty la Tarylng degrees hM dte-relopei 
to Bost of • the speeies ©noemitered in th© study with the p©®sii}l®- mmptlm 
of 1* teaella* 
A chaage of the TO«lts of the testing for Iwanitj t© I» • tenella was^ 
©ncoujiteMd ia this gromp* fto© ehii&®mi of the prmtma groi^ dlvid®i 
evenly between partially ani fwo th® birds of •{I'oeiJ 10 -mm 
ompl©tely immm to 1* tenella# • whll® tl» other tmr MMs «®» partially 
otemp 11 
StK ©hAdtens mm obtataed ©» S«pt«fe@r S2, The meaa t«p®riitttr® 
cittriag th« previoug had drc^ped jwrk^dly to f. lo rainfall wa® 
rftcorded duilng the WMk# 
fhr®e tefectioai wtre foand ia the chieken® of this graip# • 
birds had E, aitia infections., fim rating for this spteies ia chiektn 
AW 135 was 6,0» Another chicken that passtd S» troella oocytt® m f«mr^ 
days had a total »«f®ilty imttog of 5»0» 
Imiffiity to B# twiillii had dtTtlt^td t# the dtgwe that 50 p©r et»t 
of th® blM# were empl©t®ly ijoMm®, -while m e«|a«l awftwr shorod partial 
immity. 
Qrottp, 12 
S., tenuis v»8 itill p«>seat in 50 per cent ef th© .ohiokens is this 
dbtaJ»d m October 1» Altkotigh fotir of tti© ei^t ohidctBS wmm 
infected -with this spsci©®, it ihcmld l» ««pha®is®d that all Jtof«0tt©iif 
•mm #actr©ffl®ly light • the ooeysti w#r« passed for two or thre® toy® by 
eaeh inf®et®d chiekta, but ik>i» of the daily i«wslty ratings were greater 
16 
timn 1»0* fh® saw was t«« for the singl# 1# altif infeetic® fotmi, 
fbs was alightly btlcw mrml for thtt pei-ied of tb® year, 
tl» nam for th@ p»vioTi« lit tayi- betng F* fh& m&inm® uatobtedly 
iaMblt®d ttm. sporalatioa of mmj ©f the ooeysts asitsife th« ©liielceii hoase* 
Only Q,<S9 inehas of pre-®ipltatioit f«ll 4mixig tliis .saa® pert«l, 
IwMiity t»0ts w«r® e&rri.®a tairig mil thre® tsst si»ei«s« fh« 
»salts -wtth B» tepj^ a t'hewii that $Q per ®tat of tl» bird# mm @< l^®t«Jy 
•ifflram® to ehall«0'^  with tht® ape#!®a. fh»® of th«s® few M«i8 hsd 
passed i. teiKBlla oooysts tu th® five«iay ehdelc period# fh»g« bii^ f .lai 
mdottht®{i'3y been partially l*m« prior to th®a» la»fc iafietiittSf fh« 
Hght inf®0tiotts had e«f«jwd eiifficlemt ia«Baiity to nm MJce tham eoat-
pletely tewmt.-
fhe »@alts of the !• brunetti t«.»fcs sh««8d that ttire# ©f the eight 
ehiektns nm ®&ibit»<i «»ly partial laraaity t© this .ap@eie#» fhit waS' a, 
eim^ fjm th® »®«lts of th® ohaHtHie iiif«et4©ai in groTi«( 5# and 7, 
ia "Bhieh all ohieic«iii had showed oMplet® .ite®a»ity to 1. bnmetti, 
Six  ^the «i^  ehietens mm «ffl5Jl»t@ly Sfflw®® to ehaHsnging with 
1# ».0atria:, the other two oMolfema gaw ©-riieiice of partial lararoity. 
Only tmr infections isrith I, i^ g&triac MM besfn t^ested to th©- birds from 
the field, fhe pessibl# « l^a»tiett for this MMQmpmmf *111 b@ ipi-rane#*!^  
in the Dlseatsl«*i, 
iHEil 
?h« la:St ©Ewp dt ohiekens frem tl» St#«l# fam in th® If52 stm -^ "sas 
obtained m 0®t©b#r tl, fh# weather had b«eM© rath«r msati.gfaetofy im 
oocyst de«l©p®®at. the mm temp@m%wm wm mly F'. laiaf.«dl 
mmmed oialy 0*03 ittches dariag the twoHwek peilioi, ftiilEg th® p«il^ o  ^
St 
of Sspteaber 1 to Oct^ er tO, only 0»22 inches of pwelpitation had 'been 
aBooi^ ed at tl» Iowa Stat# C^oHeg® mother statist* 
Ibi^ © sps&im of coG'Cldla mm still pitient ia th@ chlekeni exaaalned., 
Qa& 0MA®» had multlpl® 'lafeettm ^ th 1« aa^ytta., I. mitisa aM, E» teneila* 
Aaofchei- chicken paswd both I, mitin md I# ts»2.1a oocysts, Ail® a thiM 
ehi©k@a passed ^nly !• altia oo0 .^t» Ion® ef t.l» infeetioBS was e-vldeot 
for more tlmn one d«j, or ms foiad to hft-ro a sewrity rmtiag of greater 
•Ulan 1«0,. 
The sli^ t »odifieatioii of tti® !• brtt»tti Iwamitj pattawi fotmd ia 
the pmrLom. grotip ms again aotloeabie ia this p*mp. Although fi-?-® of 
the eight ehiekeas shewed «®i^ lete l*tJEity to this gp®<sl0s| three others 
etld@nc@d ©nly partial .i«raity» Five of'th® ©i^  ehic&ea® possessed 
e<»|pl®te iwjBity t© !• ten«lla# fely th»e of th« chloUmm passed !• 
neoatrix ©oeyats after ohsll®age« 
tabl® 6 ^TWB. a ©f inoiimm and »©i®rity mtiogs for th@ 
Austra t^@ rad lew la^shia?® Beds «hi€&eiai maed in th© 1902 Steele fa» 
study* 
Tafel# 6:. e«Epailsoa dt iasid«ae@ a®d mrmrttf roMms foi* ^ 
brseds of ©hictea® «««d in lf|2 St##le fara sttt^ y# 
No, inf. iaftirted iaf» bird 
Hp AW W m m 
K. totrrolina 6 1 la.t 2.6 l.S t 
1, baramtti k 3 8.2 7.7 2.3 2.7 
1. maxima 10 8 20.2 ms 3,2 l,k 
f. ffilliS If 18 38..8 ua k*2 3*6 
S, neeatrix li 0 • 8»2 0 2.3 0 
1. tenella 16 10 32 *6 tS»6 k.7 5,1 
® Amtm 'Hiit® 0Mck®BS. 
® I®ir iaapshir® l@d ehi«fflc©ns» 
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Ste»i® f»», 19S$ 
Qmm. im 
ffae steoad j®ar of stu% m %im Sttel® f am mm iaitiatefi on May 25# 
I9$3f *l»B a iraap ®f six tklAma wm ©Matoti, Ttes® Qhiek#ia» mm kept 
tn an ®l#0tri« batt#i^  tor©©d«r ta th« teik®«imt of the fam ho®@, After 
TOll6etl<a of thia tii® rwalaittg ohi^ eas wem plased to tl» cMekta 
homt® lji«iiat©2y glnea f»©im to. rm. to th« f«» ia eontrast- to 
th® previous wbts tl» nMiMmm mm h@M in the cMckea house for iomp 
*e#k## 
I© efitef® <3f eoceidlal iafeetimf mg fowad. All fecal txaoatoatlOTS 
irer® »#ptiim {Itiilag tl» eacmSM&tim period. 
the tempomtwrn for th® th»« 'Wtek® prior to -tti© ©•olleotim of this 
^mp mi ratlier l<sw> tl» »sb feeing 58«t® f. fMs isar t®m|«»ttir® tos 
aot coi^ eif® to gmd i^ oralatim. •^ reeipltatice t©ta3«d 1»60 itteh®s, 
Sw weather wcoMs for this and suec#®iing .gmupa of tb® 1953 Steele fa» 
stm%* mm shown to fabl© f md in Figiijre 2 .Jm ^ Ippend±K« 
C^OBP 102 
fwo -wteks after ree«iiriaf the fi»t group, a s«eon<S p-OTp of six 
€iii{to»s 1MW obtsdmd, the ehieto-as, nm 38 da  ^ oM, hai b®«ii in th© 
eMckaa lioui© for two wteks aad had f3«edm of tl» f&ra yard f ©r sm$ 
pe.rl0i.« fli« twperatTir© liad inemmed c«msi<i@rably dariag this period, -Mie 
man nm bting 68#8® Moderat# raiiaf^ l of 1*53' iacli@s also ©mtrltotited 
t# fm&mhM ewiditiow# 
A hea'^  ImMmm of ooedLdial iiifeetiow wai noted in this groap# 
ffei r@sttlts for' this gyoup and all saoe«edtog pwps ia th« 1^53 'Steel# 
fable 7» Weather eonditloni ©necwnitred 1953 St®©l« faam 
!Sta% ®»i eMptriftR -witit 20-yaar a®s»s of 
and pr^ eipitatioi* 
Misii tti^ ratmre fo^eljpitatlon 
' ' '"' ' ' ' ~ ^Om 
dfoap Fj?ai to 
fmr 
Bm, lf53 
ymr 
mm a»T. 
101 lay 1| May  ^ 60.t -2,0 1.60 2.25 - .65 
102 lay 2$ 7 68.8 6$,9 *2,9 1«53 1.9a 1 .
 
S0
 
103 Jme 8 imm 21 75.1 69,8 •5.3 .03 2.00 "1,97 
Kk 3tm» 22 •inly § 7k»l 73.8 .3 .07 1.70 -1.63 
1€  ^ iulf 6 mij 19 71*0 76,0 -^ 5.0 .38 I.I4O «1.02 
106 Jnlj to Aug. 2 784 75.6 •2.7 1.02 i.ii6 • .Wi 
107 A«g, 6 Aug, 9 70.1t 7I1.6 •—lt»2 1.78 .82 + .96 
108 Aug* 10 Aug, 23 69.3 72.6 -3.3 .27 1.78 -1.51 
109 Aug, 2li 'Amg, 30 77 Ji 70.1i -^ 7.0 0 .96 - .96 
110 Attg. 31 0®pt.. 13 67.0 67.7 - .7 ,k2 .98 - .56 
111 Sept. lit Sepfe» 20 65a .^7 .18 .86 -» .60 
112 S®pt. 21 Oct.  ^ 63,S 60.6 *2,9 .05 1.38 -1.33 
113 Oct. 5 Oet, 18 55.b 4tt.l .19 1.26 -1.07 
m 
isim sttidy a» 8h0«fn in fAl® 8. Data for th® indiiridiial bi«l» a» given 
ijB Table 18 in t^ AppBoMx, Foaar sfeeiet ©f Itotrift mm f^mma%04 
in th« jj5feotioas Mmlomd hj tt© stilts of ft©itl eKwinstioas* All ©f 
tb@ ehie^eiii shamA infe©tima with B. SMseyrttliaa m4 I. atitiSj, wMl® E» 
tenslla ia<S E# brai»tti -wire immA im fiw imi imr of «j# 9iM (sMM^mt, 
r«'SpeotiT«ly« • fowt &t the si* tMAea# bad ®ttltlpl« taf«iti«i of «f 
%h» aboTO-«eBfei<m»d speaies# 1. »itig «i S* bmnetti mm aga4» j»|>orb«t 
iaf®etive agents early ia tto mmm.f as: ia If^ t, •feiit I» mmrmlSm mA 1* 
teBella. put in % rnmh ©arli®r appeurm®# %hm ia lfSt» fM.0 was ©specially 
time for I, t»ftll&> fh® lBf®0tiw patt®i« exhibited la th» last imlf of 
August in 19$t mn cpite similar to ttat foan  ^in this mwA aiece«4liig 
gtonpB, 
E* wM.l@ aetti 1« «a.l ®ix, ©Mokeots 'ia this gmip, liM 
beea found in «ly aemn ©hicktw ia #»ti» 102 SJMlnrlyi 
E* broaetti hiwl beea fmnd in ®a3y «ix @fcic&eiis« fl» iweragg sewflty 
rating of S» mormlMm me f.'lt, with th® iiidiTidttal ratingi rmging £rm 
IkmO to 6,0, This M# ratiag ms fr«bsbly te tb® hi# ©ocyst pro­
duction .potsnfcial of tM» i^ eits, as l»d b«ea aot@d by lraek#tt arat 
MimitOc (102)» fkB mmrity mtinge aafl ijaei^ a©# p®ro«ata t^ rteoM^d 
ia tM» gromp prored to b® thai p«i& &f th« 19^3 «»itsoa f&r S. «8erra3jjo&i, 
l* ® • ttaglla^^ Smn. -with %ti© Mgb mmrity mttage^ th®» ms 
no «-rid»nt aaaifestatioa of eliaioal coeeidioais ia tJw mm- of infeotims 
"With ai^  of tb® few-«8nti«  ^sp«ei@»« , 
fbe Ji*ttaity .tt^ es w»m iaitlmttd witli this p'oap# flm tbi«# 
specits ms®i Coring 1953 *«» 1» aeerffuliBaj, B. braaettij and S, tgntHa* 
Th® resalts of the oballea i^Bg test# for tliis itway are shoram ia Tabl« 9* 
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fabl® I. IncMenee imtl se-wriiy -of femd in ehti^cisw' 
dwriftg lfS3 Steel® faai stuiSy. 
Date 
No. 
chicken® 4  ^ # # 
5-25 6 m, 
S»f. 
6-8 6 lo. 
S«v, 
6' 
9.8 
h 
2.3 
6 
6.7 
5 
li.6 
6-22 6 Mo. 
S#ir. 
6 
k.B 
5' 
2.2 
3 
2.3 
5 
3.0 
f.6 € M0. 
Sw, 
3 
2.0 
S 
3*0 
t 
3.5 
t 
3.0 
1 
1.0 
7-ao 8 lo. 
Sev. 
8«3 $ M©#' 
•SeT. 
2 
1.5 
1 
f.O 
8-10 $ io.' 
Bm* 
3 
1*3 
1' 
a.o 
2 
1.0 
3 
1.7 
8-2lt $ Mo. 
S«f. 
1 
1.0 
1 
1.0 
8-31 6 Io, 
S®¥. 
9-llt $ So. 
•Stv. 
1 
1.0 
9-21 & lo. 
Sev# 
t 
1.0 
10-5 k Io. 
Se'T. 
1' 
t.o 
1 
1.0 
2 
1.0 
10-1? k lo. 
SeT. 
 ^ aoerroltoa 
 ^ brunetti 
® l^ a»ria iaa3d» 
d Sineila mitis 
® glaeria neeatylas 
 ^teljetria tenella 
fabl® 9., of ehaHtttftef ei^ .ri»siit0 for lfS3 Sie«l« t&m 
io« E, acervulina !• brunetti S# t«in»lla. 
eW.©M«iii QQ M i p c 1 f e 
5-0 $ 
$ 6 '6 % 
.6-tt 6 4 1 3 t t l| 
1*4 6 t k 3 3 3 3 
7-20 8 1 7 t 6 f i 
8-3 8 1 T 8 % 7 
8»*10 6 6 1 $ 6 
8*'2lb 1 1 3 k 1 3 
8.31 6 f li t t t t 
9*lil S 3 1 1 1 t 6 
9-tl 6 1 f a k 2 k 
k 1 3 1 t 1 k 
10-lf k t % 1 1 3 
*1© m little evident S»nmltr» Glinieal coeeiitosis wltb deflal1» gr'OKS 
lesions. 
'^Itetial Iwroity. fco@rdiis oosyats hvA m pr««ln#rt lesions. 
%CB l^@t® feff few or no o©« t^s fwtent. 
63 
fh® initial infecti®® of I. acerralina ted luparted partial Samanitj to 
all chiekeai 'becaus# ao w®i#t lease® or ehaagts to color or cmiifteaey 
of f©eal droppings were acted ®mn thmgh ia»mis o-oeyits war® fo«ad isn 
the drofpings# Mo p»o»s lesim# fr« S» aceryalina were found upon post-
»ort«B «:Kamiiiation» 
Similar resalts mm- aot®d i» all fe«t om of th« cM.^ #a« eiMOlls.nged 
E* ISSHS.* «lii«kem 1I» 30  ^ dtireloipd eliai®®! eoeoidiotis frea 
tli@ ehalleni^  dosa  ^ of 1. •ttnella.* this agaia wm a d«partmr® f ro» tfe® 
®*rideae® obtaiaed in 1952, wlwa little iammity had be«o diriderti taatil 'twro 
"weeka after the first large outbreak of t®iwlla> Sfen in iacceading 
groups only about $0 per mnt of th« eM.«&«as had 03Ehibit©d partial 
SsffifflBRity. 
Littl©'# if mjf ifflramity to I» branetti ms «"«ld«nt b©©aas® s l^ 
ehi^ cems clmllsiiged sttffered Bodsrats wei^ t losses. Th© f80«d dropptogs 
tamed grayisb-piiflc 4» oolor «nd bteictt® amcus-Hk® in eonsiitsncy, 
typical of 1, farmetti inf«ctioa mm prraidbaent apm post-fflort^ m •mmdum" 
ti©ns» 
{te>o«p 103 
Six ehiokens mm obt«ii»d m t^me St» D«ri.ng tte pr®(»diag two 
weeks the wan temperature had b®«a 75*1° F*, §.3® atoof® nor*al. fhe 
precipitatim Airiag ,thii p®ri(^  wm megligiblt* fbe r@®ylt8 fr* th® 
Mioratoiy exaainations iwi« mtch®d *lth interest to se® how tfc» earlier 
hi^  rate of ineidin®® wald b« refl©et@d in this 'groups "Wwt is, whtther 
Simwaity wowld hm% developed or th® rapid bmiM-mp of infactioa wmld 
haw eaused a aemm o«tbreA of dia®a«®# 
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The specl«8 wmm aoervalteat S. mitiaa 1. B* maxjto&y and E. 
neeatrixt th© last two heing pj^ s®at for th© first tiae In th® %9$3 stm ,^ 
£» was not preseat in this or th© saeceeding two groups. All of 
th0 iRfeotions wmm light in natwre, *ith mm of th® iB<il-94Ai.»l severitj 
mtiags ®:xe«®di»g 5#0. 1. aitie ms ®nciMiitews-i for the last ttee la this 
study, irtiich was in aoirtiyaait te th© inf©otlv@ picture noted m the 
Steele faim in 19^2, wheaa E* aitis ms fmai4 in 11 of tl» 13 groips «iEa»l»i, 
The i®if®lopaeiit of immiAf, whieh had hmme evident in th®- ohalle»ge 
testing'  ^pre-fiowt ©roups, was farWier «^hasis@d ta this group. In tl» 
pwrious two gwmps all ehlakens had exhibited caily paurtial iwmity to 
i®'«li3f®®iit ef iMraffidty to this ^eie® h&A 
farther i» 'Mils .group, sine© f«r  ^th® six ehiekens poss«.ss»d solid 
iBfflBMity to thli sp«ei«8 and th® #ther tw© ehiek#as partial iwttmity# 
SljBilar de-TOlopwiat cf iiwanity was ohser^ d for th# other t-m 
aps'eies "osed in the ohalleag® tests* fhr®e of th® siac chiokens showed 
Gc®pl«t® taraimity to te»«ll&i th© ether tte®'® had deir©loped partial 
Imiadty# Id®nti©al results mm ebtain«d with respect to 1, 'hraMtti# 
Gfe'Olgl 1  ^
fh® trend tcwaul light infection® ©xtoiMtsd hy th# pre'slous grmp of 
chiokeas ms ©antinwed in this gromp of eight ©hlctons seoiii^ d m 20,. 
fcsor m oocysts wr® fomd in my of th® romtin® facal «Miiiatio»s, It -was 
apparent with this and swowdlag grottpt thut tl» peaic of siewrlty and 
int®i»ity had. fetan reached ia Jiam, only f«5att«r@d light infeetloiis 
•mm noted thereafter, this cwrs® of ©Tents was iti »aikttd eontrast to 
1952, whtn the pe-aks of severity md incidenoe for E, teaella and E« rmadsm 
m'm not reached tmtil aid-August. 
fro po«sibl« ®3cpl»i«tiojae eoiild fee off® red for iAi® ©"sldeat jpeductios 
of cocciiial infeotioas ta the ohlekeas #x«;ln®d* fh® fii-st m® that 
weather e<»diti«s w®» aot ideal fer ooeyst deTel^ ®at« The m®® teapsra-
ttire of ?1«0° ?• for the pi^ oeAlng tiro wmka shcnild tew b«®n hl^  «a©«  ^
for ooc  ^&"TOlo '^Wfc-, Althm i^ the t®mp®rabar® did drop b&lew  ^ 60® F, on 
six of th® nt^ a. Ths pwcipitatiea fer this and th» precsedlag fo«r -weeks 
was mrj li^ t,' bat 8orto»-&0dth il9k9) tee aot«d that the aoiffttirt ccmtout 
ia most fecal pelltt®. is rather high mtj i» frolcmfed iry spell® does 
lack of @iiTi«iiatental noisture hlii<fer ©eeyst dewloimeat. 
The other explswation for th® r®-<ia©tiaa ©f laei<l®nc» of -lafeatiofi aM 
severity ms <l@T®lcpi®nt of prot«ctiw i«waiity to th« varioas sp@ei©s» 
The results of the ©halleagiag tests t®M to make this ths aor® plaaaiblUf 
@3£plaiatioB, at leant .ia rtgaM to th@ tiapt# spetieg ms©i. fh® aajority 
of th® ehiekens showed solid iwoftity., fhis is bom© mt by the fact that 
of th« sight Qhis&en®, six showsi iwKoity to 1. teaalla-t siae to I# 
brroettit and savea to $» ag@rfttli«» 
Qromp lOi 
light ehiekTOSi takea m Ampist 3, rttnealed t«ry Httl® socciditl 
lnf«otioti» Om of tha eight ms wroaled t© h«m a aixtd iRfestioa of 
i.* «-o®r^ 3.|Ba anl E. ateatrl:^ #- •vMM aa©th«r ehi^ ta passed «ly a few 
!,• »®rrtiliim oosysts. fbs lightoets of the tofeetie®® ms stresged by 
the avtraga sswrity wtSngs of 1*5 for !• a«rfml3m &M- t.O for !• 
meatribE* 
fbs wam®®t isFeather ef th® year iiat r«ael»d ia the tira itoIcs prior to 
this date, with the t«i«rattt«! at ?S*3® f, '&m i«iafall, the 
h«a?ieat ia l| aoaths, totaltd 1..0t ineh@s» 
67 
lo Ghai^ ®s in the imueitj patttm ©f the prsTioms group nmre rtwaled 
hj th® ehall@ag© tests. On® ©hiektn, ¥1 318, showd eaily partial imnnnity 
il* mi 1» tancllaj -^ ile the .other' s®t«» ehieksas ©jiMbit®d 
©Qffipl«t® iMwmity t© all thra® ipeciss i»©fi in ttt® t#sts» 
Grottg 107 
Although att ineraase of lfi.0id0iic« was noted la this group of six bird© 
obtaitted from th® Steel© faaa m Aaptat 10, th® fsmraa pattern of li#t 
lufectioas remained rather omstaat* It was iateresting that emn thcwgh 
th® pottltiy aeasctt was irell«.adTa»oed aad #iridienc® of aJsost so'lid iamsiity 
in ffiost ehi^ ens had been fomd previoasly# thr©® of the six ehi<^ens in 
this gr<Mp .exhibited mltiple ip®dL»i infeetioas# Ow Gto.iek®% WI. 321# 
passed th® oocyst® of fear spteies, E. aefafrolina, W» aaactoa* 1. Moatri3c» 
1* Ttolle th® other jjas^sed E^» aad tteeatri:^ *. None 
of th© <telly ooeyst ssferity ratings nas greater ttaa l.O* 
wmdm, w*s fotmd for tte last t3j» in tl» ft«i.dy» In l%t it naa 
appiwcshiag its peak of incid®ae.« md s®writy at th® e or responding tia© 
of the yiar, 
fh® w®ather for the pwtlotts week was aariced by hta-ey rainfall, 
totaling I..78 teoh®s with m acocapoiyiag drop of te«f»erattir0, tti® umm 
being 10*h  ^ f*,, l|,2® l»lo*r »oaal. 
The resBlt of th® isisaaity ttsts were sijdlar to those obtaiaed is 
a'oups 1<  ^ and IC .^ All six ehiek«is sheared eoaplet® l»mity to 
aoerfttltea and I* tenella  ^iMl« fi"w of the six showed iiailar r®actim 
E* hrttnetti» The sixth <Mci:®n ghowwd oaly partial jteamity as sq» 
oocysts wer© passed after the ohalleioie Infsetioa* 
6& 
Qp&m 
Ibea %im ohic^eas e<apilsi»g tliis lot mtm obtateed irm ti» St#«l# 
team, m Mpigt 2li, tl» owa«r repo.rfe«d that aaay of tl» bii^ i &pp»aTO'<4 siek* 
laspeotion of th« pr«ls«s had rs-witlei a© «irld®as« of eliaical eoesMiosls. 
fwo ©f 'tee bijpds di«d hear® aft«y being bwu  ^into tkm 
laboj»tOTy. Post«-»di1»m rnxmism i^m mm£L&4. m> «osetdi®l l®sidni« , Another 
died on tbe sixtti day a foiarth Mid wma talcen t® th» feterinia '^ 
Dla-^ ostte Labowtoiy <£ Imm Stat® 6oll®f0 wtef® th« «3is®&g« was disptewd 
as cistmic »spiratofy disease* A trip to tt» fata w®«eraJ. day© lmt@r 
wiwaled that, althoti^  Bme aortality hM 'Occ«rr®d, the outbreak bad 
appa^ntly #ttbaid«d. 
•Soscidisl tefeetiofts mm fowid in «ily mm of the flv® #Mek««# 
»xaffliB0d.» A Bdxsd infertim of !•• n«®»tilie aid 1. ma •det®0't#d» 
Chall®ngiag sliswed tliat aH tii@ fomr mrftmrs p<jss®ss«d a ecofl®te 
jMaaity to 1# bareattti* AH bmt ca# «3f thi blrdi liM i©lid iiMmity t© 
B. aeermliBa*. flw swe was txm for £»• t«tt®lla.« 
Qroup im 
A ef 8ix ebiek»ns m,® obt«ii»d irm. th® S%e#l» faia m Aapt^ st 31* 
All f©cal eaMinatioas 'dttxtog the fit® days mre »@gatiw iov BAatria, 
fl» wiath®r duflag the -mek ww mamr tbao that »eoi^ «d 
for the ®arli®r p®rt of Aapist, fh© mm teaperatmrt- mM 7?•I®'?, lo 
p3»0ipitatioa-was iwooi'dsd. 
fh« iwHJity t©sts for thi® group are as th®y «iT«aled it 
d«eid»d shift i» th® E, bmaaetti Jwradty pattern, la the p®«vioiM fow 
grcmpSj 80 per e®»t or a©*® of ti» oMoktns had ahmm eo:^ l®tt taaaaity 
# 
S.* birds haA exhibited partial imnmity# fm 
of tilt toiris in thi® group dtvelofwd ellnical eoecidiosis as & result of 
challenging irith 1, brmisttif. fvo oth«r# wew only partially 3taffian«* A 
rfviw ©f th® «tota obtained ixi th© previous y»ar repealed ttat there had 
apparently b«®B a l©-a»#r leas of immity to i. brmttti lat© to the 1952 
season also^ for mmj eases of partial Jaamftity to this species had hmn 
mmx4ed at that tSa®, w r^eas @«rlifr ehalleagteg hM Indieated e®opl«t® 
iaawsity to this i^ cies. 
io «iailar shift wa® aotsd to th® ©as® of th® other 'tire speoies. 
Posy of th® six Mrdi shewed ©cnplet® iMraiitj to B. ao®rralina« Identi-
Mtl re:sult» -mrm noted for the tai«ity t«sts with I* 1»i»lla« 
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It -ms apparent «t this p&SM of th® study that 'iwmlty tm&rd 
most of th® speeies had developed ia "yarytiig d®giws* ftorefore, few, if 
f 
^mjf tef«otl®ns wotild,. probmhly, he noted i» this and jMmini^  groins, 
fh® eooler matter, indioated hy th® m@m teaperataw of 67»0® F. for th® 
preceding two •roeks, also se r^od to be a emtillbtitiiig factor to th® Halted 
infectiw ipietiir®* It mm, thei^ fore, m& mrprim that only one light 
infsstioa appeared in th® group of ei#t ehi<ie«iis obtadntd frc® the S-te@le 
fam on S#pte«ber lli. E. mermlim wm fotaad la the feeal drejjping® of 
one ©Mokea on th® first day of  ^«xaalnatim period. 
'fhe isKitufdty pattern, m sho»a by -ttie re-Sttlts of th© ohallta^gii^  
t®st®, was rather mmiBtmt with that obtaliied for &etmp IW* Om 
ehiekftii, 1 hM, i^rel©p®d a ease of oliBieal' eoc-eidlosif' w a resiiLt of 
the ^nallengiBg dosapi of i.. broBetti. Om other ohicten sh«r®d partii^  
70 
iMttaity to this spteies, whil® tl» reffiainlng birds la this group shewed 
GOTplete iH®Hiiity to 1. brmetti» 
• iQ the teat f®r .ifflaaaiitj to 1. aQ®rrolin&a three of th© @i#t birds 
sh<»r»d ijartiiil ifflwuity, b«ca.ms« tlwy p«.®8©d nwBSTms ooejsts biA exhibited 
mo eliaicial iy«pt«8». fto ©tber five birds did not pas® my 1. ageryglina 
oocyat® £ym the ehalleagSiig dosa^» Jomtinity t® 1. tepellit wag alto quite 
w«ll dettloped, ^amae six of ths ©i^ t chickens- were ecapletely laM®nt to 
this species,, ttoile the ©th©r two © i^bited partial iiwuaity. 
tlro'ap 111 
Another lot of nix ohi#:«a8 -was W&m trm the St«el# i&rm mm -m^k 
after Group HO Wi obtaiand. Two infteti®®  ^I« tgwlla mm fomd i« 
thi« p'-ottp, oocysts being fotmd itt tfc® terns m only &n® i&j for both 
chisktas* Cooler weather hsMSl nm ao-wd ia, th« aeaa teaperature for the 
pr«0®dtof week being 6$, 1° F.. 5.tt° below that r»porfced for th® prtiriotis 
i^ riod* 
Two of tti© six. ohi^ ms ia tM.® p-oup showsd no iMwmity to 1. 
bCTuastti apcm ehtHea^ng, though tim othsr four showed eoaplet® iawmity. 
All of the chiek®B» showed soa« degr®# oi iRwoity to both of tte other 
test spsel«0, with ttos »aJoii,ty exhibiting 0OBf>l©t® i»miity. Om of th® 
two chiekea  ^ ©xhibitii^  m ijmmiMy to I# brmetti had «e<pij^ d ea l^®t® 
iminmity to both of tli® other spe®i»sjf bat th® other ohiekeo aoa-limaii® 
E* fe^^ t^ti had d©Telop«d -only partial iMBiaaity to bs^h E, ageryuMm 
aad 1. t«n®lla» 
n 
Qyoiap 112 
A KUd upsmiMg la laabej? of tofection® was shown in this grotip oi 
foar ehiekeas obtaiaM tvm toe St©®l# fam on October 5. two chl^ ens 
had aetiT® S« mm%Tix lafeetieBt, lAH® a third bird taftiibited a ^ed 
infeetion of 1. acanfaliaa brreattl. This ms th®  ^ first appearance 
of th© latter fpeoies slnee Jmly 6, and may hair® b©®n related to th® apfparent 
shift in thi !• brwetti Iwunity ptt^ m» It is 'rortharhil® to not© here 
that the bird -Aicdi h«i thi® 1. faronittt infection ihoi»d littl® or »o 
limanity to this sp®ei«i when ehalleB^d# Two of th® r«ai»ing ehickons 
coaprisdteg ttts .grcmp passed nuaejmtis I. broaetti oocysts a® a result of 
ti» chaHeaging dotag®, bat de l^opci ecaipl«te iawmity to S. tonella, as 
had thre# of thorn for E. aeerraHim* 
Th® temperature# althoti^  abo-^ e nomalj, ma rather Im for cooeidial 
dovielopneRt* fhe a^an 'tomporatttrs f&r the ise r^iod §opt®ife©r 21 to Ootobor 
li ma 63.S® F# Rreoipitation totaled only O.C  ^ inehes. 
This gyottp, the last in "tti® 1953 study f rt» tlw St«®le f am, ms 
seouwd m Oetobor If. Th® 'weather by thii tJ» waa btccaing qnl-to cool, 
es{»cittlly in th© •©'rentsags* Th® iioAii teaperstire for th« preoeding t-m 
weeks ms $9*^  F, Although the lo» t«»p«wttttrts probably wore not fataO. 
to th® eoocidial ooo.y«ts, th«y itf inltely woald hm§ b®ea inhibitory to 
their sporalatim# lo eoceidial infoetimi mre fownd in any of ttie fow 
ehiokens. 
Th® laamity stmdie® followed the pattern m% by the previous groups, 
Th® appawnt loss of I* brwaetti iwiBity vm »or® evident than ewr in 
n 
this wcmpif sine® two of the fw ehidceES «lev®l©i»<l the typical syndrowi 
!• tiymetti wfeea ehalleaged with that sp®©i«i, A third chiekea p«#s@d 
nwrorotts ooeysts hut did aot ©sflilMt eliniemJ. symptiais. All of tto fonr 
ohiete«H« mm imme to 1. ae6rreliaa» ss mm thme of tbm to 1» t®i»lla» 
4 C'Wparttoa of IneldeRO® aai s«w*±ty of th® varlotts im tib» 
two b»®d» of chickens asei ia to©' IfSl Stttl# fmm study is shcwa. la fahle 
10. 
fabla M, 0«®paiPi#oa of laQtd»0» iswrltsr mtings for two 
hr«@ds rf chi'tkeaa tti®d la 1?53 $t@«il« f»m atwSy, 
m. inf. 
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fabl# 11» Imldmm aad se-werltj of Elaeria fomni to oM.dkens 
dtirijRg 1953 Pa As tsm 
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fabl© 13. of efeaHaaglat ©Epil»®»ts for 19$3 Fai;%:s f&m 
m. 1. aeervulina 1, t®n®lla 
I^ t® ehiotesBS- f® I P 0 I ? G 
6^29 h t g 2 1 k 
7-13 k 1 a 1 k 
7-15 t 2 1 1 
7-27 k t t 2 2 1 3 
8-10 k 1 3 t t 2 2 
8-tlt k t t 1 3 1 3 
8-31 6 t It k 2 
9-lli h a t 1 t 1 k 
S>»28 k 2 2 3 1 1 3 
10-11 k a a 3 1 1 3 
10-26 3 1 t 1 1 1 3 
»» or Ititl® twisiity. ClSaaical e^ciiiosis nsltli iefinit# gross 
lesiona. 
 ^Partlsl SfflTO t^y, liMrwt m&ysts hvA m praoiutnt le»lo»i* 
® Gmplmte iHwaalty* ^evf fmr or m ©oeysts pmarntm 
78 
bail<l-mp probably 0'0curr©d in the ohisken hews© aixt^ ad th® feeders and 
imt®r®». fh« ehi^ sns wer® kept la th© labo»toiy a|^ r©xlmately thre® 
wseks before "being saerificed, ituring -wiiieh tii» all reeo-rortd frm the 
disease, 
Jxi addition to E* teo'tia&t tla?®® other aptcies mm ols®«rf®d ia this 
group, mmlj, t, aJ.ti8» 1. a©.®rro3Jjaaa a«l 1. aa3dtea.t th# latter beiog 
fomid on tlie Farici fa» for -yit first tJ»t, fherefoi*, ia 31 dayi after 
hatehiag the ehi©ks had alrtidj heaii «xpos®i t© fiw speeiei of ooocidia,' 
foar of tlwa ia light dosag@s, tsMI© th® tefeetiim Aomge of th® fifth, 
E. teaallaj ms saffieieat to ewis® elinieal coecidioai# M all ehiek® ia 
this gromp. It nm h@ hypothesized that gi"«ing th® oM.ek®ai th® tm of 
the yard two -pstks pre t^asly say have p»TOat@d a »©» s#ve» buiM-tip 
of inf®eti-TO ooes^s in the chicken botii® tod therefore •pTwmn^@A d®ath 
lessea* 
fh© iantmity ttudi®# mm earrl«d mt uM»g «ly 1. aeerrolina mS. 
1* temlle* A» •mmm derelopsteat of isamnity the gproap waa noted for 
I.* ao^CTalinft sine® one ohi<&®a ©jchibitod ik> iMMiaity, %-m pcrtiidl| and 
the fotirth oossplet# l»ii3dty» All ©hickens showed partial IswDoity to 
fi. tesella. 
droop 2Q3 
Bteaias® of th® elinioal oooeidiosis ia ^1 ehiOkms Qtomp 202, it 
ma de«®®d ®lTi®able to wewre another group of dM.^ ®ns two Ayg lafc@r, 
on Svm 19 • ^o of th© fottr ehiekeas w®r® kept in the laboratory for th® 
nitual ©CTftiEstion and ehallwigittg period •^ il« the otl»r two mm -aacrl-
fieed, Post-aorfeaB ©xminatioB of th® latter two r»Ttal®d both to haw 
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had paartial to 1. bxmiettlt wMls another hai ^swloped 
partial ismmitj to E. aesyfuliim,. Othei*!®® «i<mplet® iaMtmitj was 
©xMbittd. 
%QUP 20g 
lo ooeysts W8» cjbtainai frca tht feeal «x«B»laatioas sadt for tMi 
gimp of ©hi^ 'tJM obtaiiisd fro® th® Myks f&m m August 10# fMs aa-
doabtedlj tr»«' <Stt@ mlaly to- tts iJWBlty i@irel©p@d tvm tli« fImrsy of 
infections feani la. th# early p^aps as the m», »oist matter was ideal 
for oocyisit <l«VBlop®eiit.» 51i® m&m •temp«i«tti» telng tli® p^e®€i«f two weeks 
*®8 75.9® F., wMl« 2#80 tnehts g£ mis fell <lwln-g this ss®# |)®rlod. 
ajKonity to th«- thrse ooeeisSial ®p®ele@ used ia 0tell®iigi»g hai 
dewloped at -ft mif©m rat®  ^ for tlie ehlckeM -were almost et^ enly «liviie4 
b@tw0©.n etsmg}l®t@ly imaxm mA partiilly iMnaa®, AH eMekens mpBTimnmi. 
som«- (toTwlopTOBt -of iwHJoaity# Th»« of the fow ©hiek«ns mm ec«pltt«ly 
!.» whil® So 13®r e®»t of th® groap steowsi etapls't® 
lawyrity to I. bjmwtti* fft® latter also heM trme for 8_» immllM, 
Qltmp , 20$ 
k laiM tipswing of eoeeiilal inf«etions was notti in. this lot of' 
birds received m Atigast OB® elilek«a had a B4»i litfeetion of j, 
t" 
brmmtti aad 1. ttiti8». toother wi-s i»f«cted inth 1* braiietti c®ly,.; 
•while a third had 1, aitis. fh© inf®0tions -mm rather irt.M aa ®hoim 
^ ii'iiT iiiLiiiuinii-
by the memm mr^ Titj rating -of 3.5 for I» bwmetti swd t.5 for 1, »itlg» 
fhls was th© last appeaMnc®. ef 1, brtaietti isx the study# 
fh® iBfeatlwr during the pree®di»g tro meks ms sontwtoat eooler- than 
normal# The mmn te» .^ratiw« for th® pertod ms #.3° F, fh© precipitation 
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totalei 1,78 iaehes. 
f h« lammity stmdies shoired ttet eliielc#B Wt $11 had not 
deiwloped any appreciable Sn»aQity to &• t«o®lla» "bteamse the ohallen^ng 
dossfp of 50,0C  ^ ^o'rmlattd oocysts etased appweiable hmorrMm* IsBwadty 
S,* bymetti de r^elcfjed aQ.a©»t- ooapletely, as repealed hy tii® faet 
that coly oj» of tto four bixds tested passed any I. bimetti oooyats after 
ehalleng®, 
Qw&m m 
fhis lot <*f list ehi^ tas ii»« eiJt^ ed from tht Patks faam oa August 
31 wh» they mm fib days ®M« fh® lat® smmsT w&m -wather had p?e-
vail®d o^0r th© Jtos# ar®a da;rt.ng the prwicais w©@k. fhe m&m temperstiire 
c€ ?7*%° ft, mM it th® HRKW-ft period of th©- jemr, for tiie Be«i t«p®m-. 
tare ms 7*0® abof® noaidl* lo p»«iipitati«i oewixrod dariiig this 
period, 
Ctely me oocoiditl, laftetion mt noted. A few E» aAtis oocysts wer® 
passed oa oii3y om day by E 6lli» fhls ims t^  last tiw laitis •mm 
aot®d c» tte lyrics f«ii« 
fh» ehiill©ng» i»f@©tiais brom t^ aboit m abrapt -ehai^  in the 1« 
brtgiatii 'Satt-ai^ ty pletiro, fmw of th® six cM-^ ena iih®a ©halle^^ed with 
ISO,000-1* bimetti oo^sts' fe-wloiped ©Itoieal eooeldiosis* Upm post-
fflortea esMtoation lesicaia to liios© described by IieTiiie il9k2) •mem 
•wrj praalaeBt-. fl» ottor •faro ciiielc^a® 1» th« ^px»p had ecmpleti imunlty 
us att®'St©d by th@ faet that tlwsy passed no oocysts 'of £». byamtti.» 
All ef the ehi^ feena sho-wtd ecwplst# .iMSBity to 1# ttiwH-a* All bat 
tro of thi- GMMkmrn. •mm ec®pleitely tiw  ^to 1# 9mrmllm» 
02 
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Fcttr Qhlttkem were obtained frm th® Fajti fam m Septtmfeer lli. 
®* which had aot heen fouBi ia aiy ©f th® .froiipa dailng the 
l>r@"fiotts two mmths, made a reappearaac© sl»ce three of the fou  ^ ©hi^ ens 
passed a few E, oocysts iarlng «m of th® five ©xwdBstion 
periods# 
A liotabl® drop ia »sa» toaperatm r^e todte place in th® two-iresk period 
Just prior to th® coHtotioa of thii gii3up» fl» «©aii iteiperatare was 
67*0® ?•, a drop of lO.^ lt® over tl» prsficMS period, the precipitatim for 
th® period wat O.lif inel»i» 
The lawottity pietmre w«s ateilar to that obtainad in Orotip 207f 
althou#! that for 1* l>rm»tti did aot ihcw as notioeahl® a shift of taroaiity. 
Only one ©hiek®n dewlo^d the syndr«« of » mmm bronetti infsetion 
from the 120,CX50 infeoti^  ooeysts# Two of the other th»« ehiGte«ns developed 
mild 1» broaBtti infeetims. 
As ia the previoae iro«p all chiokens showed em.ple%e im«ttity to 1. 
tenella when chall#iig®d with 50,-^ 0 ©oi^ sts. fwo of the foar ohidcens were 
eo«pl©t«ly Sjoroane t© ohalleng :^ with E. mmrmlMm, th® other two chiokeni 
showtog only partial iaawnity to this sp®©i«s, 
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Tim ©hisfeen iM this gromp of foar, takan on Septtaber 28* that 
passed aay ooecidial oocyst# ms 1 6lS« Ooci^ s of two spteits, Mitly, 
I, acQrvttliBft and I. tenellat ware fotmd is its fee&l droppiags* 
fh® '^ eoolitig trend of th® ireathtr aoted ia the prtvioa® groap 
eontimed ia th® two weeks preceding the oolleotion of thia lot of bird,a« 
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fh® »e» tttperatwr® for this period was 62.2® F. Tto pj^ sipitation ms 
oaly 0,23 iaehes, 1*37 iMeh@s belm mmal. 
The mmlia of th® imsting for ijaamity w«® viry similar to thos® 
aoted for %otip t08, nl»n tlto apfsarS'^  hm^ak in I» bmifttti lawinity was 
first n©to.d. fhr©@ of th® fmr biri® txhibittd no pr®l©cti*TO rtsistanc® 
S» inf®Gtic3»s, for all dfrolefsed sever© elintcil 
©af«s» 
fhi«© of the fmr aMtMrns wer® «a l^et«ly tjwcTO' to !• teoslla, 
Infeetiens, as w«r® two of the birit «shall»i^ <l witfe 1. &e#rwlinft» 
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This p-oup of chiektM was obt»ift@<J fr« tt® P&xks fam on Oetobtr 12 • 
tely m« eoeeidial infeetica m» obferrsd, that being a li#t i»f«.etim with 
1. aeerroliaa* 
tto i»Attor for th© two mekw ptriod prior to collsctiou of this 
gcmp wm aMmt idtntieal to tl»t prior to the taiciag of (temp tOf. fh# 
ffitan t®a|»raturt ms 61*1° f3«3® abovt norfflsPL* I® preeipitatiwa ms 
meQr&ed iaring ih« p®3lod« 
The iiWQiiity testi g&m r©®ilts i4snti©al to th^se in dreap 2<!^ # Bir®« 
of t)m four ®M«^eat ©xliibit©4 «o msiatmm to E» brapetti infeotimt whea 
oballenpsi* fh® f.0orth bird wat partially iMtm® to this sp®«i©s» Ttoi 
results, of the S# tewllm ehalleni® sbwred that th»« ef the fotir birii 
mm eettpl®t«ly imime to this ^eoi«s, tb« foarth bird passing oocysti but 
®3Ehibiti»g no ©linical s^ptcas. Soasplete iaamity to 1# aQerytiliaat wag 
tiot«d in two of the foar etoickeas, for they saaeessfally insisted i» ©xpsri-
memtal iiiftetioa of 1,000, CKX) ooi^ ts* 
81* 
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Hit last pwp of the study, coosiatlng of tha?®® Ghlokens, was obtained 
irm th« PajSci fam on October 26. Typieal fall w®ath©r p-evailed, and, 
althott# slightly maemr than dttring th© two previoas treeks, tos still rather 
cool for good oocyst gporttlation, Pr®0ipitatlon diariug the two weeks totaled 
0,28 inches, 
lo oeeysts we» found 1» asgr of - the thr©e chickens during the five-
day ©xminaticaa peilod. 
So nm tr®nds w®» r@veal©d hy th® iawHffiity stmdies. On© chicken 
proved to b® o<»pletely immm to 1, broatttia another was partially ianiuii®, 
whil® the third was etaaple-tely Imbisi®, All ohickeas wer® completely imiuaa® 
E*- three had prote-ctive JjMHiity to B, acermliaa, with 
two of the thr@® being 0«plet»ly i««an@. 
fabl® lit shows a e«»iparis-on of severity bM iacidtenee 'of coooidial 
specis® in the Ihit® Leghoras aM i«w Hwp i^re R®ds mmd in the Parks 
fam study. 
Tabl® lit, Ooaparism of inoidtnc® and se-rori.ty «itiEfa for two 
baweds tii Ghiektns us«d in 1953 tarica fa» study. 
m. infeetei 
fer eeat 
inf«et®d 
.Severity/ 
inf. bird 
Wlf M# m m m NH 
1, acerwlim I* 6 18.2 28,6 3,0 1,3 
1, b.run®tti 3 1 13.6 14.8 2,7 2,0 
1, naxLma 1 1 k.$ kS 3,0 2,0 
1. fflltis 5 3 22.? llt.3 3,2 1,3 
1, neoatrix 0 0 0.0 0,0 0,0 0,0 
E. t®a«llm 6 5 27,3 23.8 S.3 8,2 
 ^Ihit® leghorti ehic&ens. 
® Mm Ha«pshi» R®d chickens. 
85 
fdbl® 15 list® th® Tarious Bpe«ie.8 ©<»biBationa ®B©otmt®r®d In th® 
ttee© studies, fifty of th® iaf«eti©ai w©r© eamstd by a singl© s;^ ei®s 
SAmeriaa 29 showed two sptei®®, 18 coaaisted of thret tpeeiea aM 8 
were qtaadnqjle-speeits tef#ction®* 
Dttjrtog 1953 a listing of oth@y intestinal pwaidtes .©RCotmt®«d in 
th0 test bij?ds *as md®rtake», Smfm otiwr 'parasites -wer® eneountered 
on both faras, inslmdiag two tapewoi®®  ^ Iwenofepis eayjoea and l^ nietina 
eeaticillttSa two ii«atod®s, Aaoaildia galli and Heter^ ia gallisa®, and 
three protosoaj ii®B@ly, frjehoaimag ®p.,, Shilcmaatia: gallinar]a-.mi.. and 
Entatte>@ba .gallinarffl-M. A cMposite ioeidisiiet mmrd is shorn in Table 16. 
86 
fable 15» Species ©oitotoftticms ©aeoumtewd i» field sairre  ^Airing 
1952 and 1951. 
Steele • 19$2 St«©le « 1953 ' - 1953 
A® 13 5  
12
3 I 
13 1 2 
1® 2 
ff 7 3 6 
AB 1 
Ate 1 1 
Am 1 1 
AH 2 
A T  1  a  
Wm 1 
aii 3 1 
mmi 3 
Majif 2 1 
mf i 
Iff 1 
kwA % 
m 2 
AMaaMi 1 
AlaxN 1 
Att^  1 
Ami 3 
Mil 3 
laxiiif 6 
Afflat 6 1 
m&m I 
5 Simerla a©«3rwilina 
® Eiwferlla' 
E:^ ©Ela i&feie"'" 
® Eimeria aeiafeix 
" Elmeria tenella' 
a* » 
i i 
3 
I s 
-4 |3  ^  ^
i  I  r  1 1 H  
m m m m  ^  ^
w id w w P w% 
1 
% &• 
i & i  ^
S* 
t t 
£| 
|W 
m 
I 
a I 
f 1 
r I 
s I 
I  I S I i  ^
% 
d-
r 
«  I  i  
I  
I 
ut Vrf 
» 
f 
a 
f  
i* 
i i 
^ 1 I 
• s  ^
;  i  j  
t r  
r  S i i  
f I f 
I i I 
^ I 
3 
g- I 
%. 
St ir 
M 
ra-
>n \a 
i 
lii m
3 
I  ^  
g a 
8 
I  
tw 
m 
i «• 
f ^ 
I  f  
» .  
1!  
I 
n :»* 
» 
&  I  
M 
i " 
i 
tp 
|W 
HI 
i" 
I  
I  Q 
£S 
I 
3 
S 
»i 
1  
I !  
I  
f « I 
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E. awiaa. fsllcwtag to that ord»r. In 19^3$ E, aitis ms found In atoout 
oM-thirA m mmj ehtokens as tli» p»irlous y®ai». fh® pwdaBiBanfc fproies 
beeaa® I* aetrrtiltoa,. which had aMe mly infreqm«at .appeatrane®® the 
previoas year. 
It is diffioalt t« «3Eplaiii 1# aitig weald h® prarfjaent in 1^52 and 
th©B fade B©ti©«ably dartag 1953* 2«raaity utttdiei ^ w»» »ot eawi®d out 
for this #i»ei®s, hut th® liasittd r®ports to th@ literatur® indicate that 
imnmity to this te»oeoa« ^«ei®s <fe"f«lops slwly# fhei^ foTO, emsid«ratioii 
aost h® gtvm to tht possihli «ff®et &ff tl» m«bimr ocmditioas.- Th® rather 
heairy incidtao® aad severity of the 1# s'itis tofeotioni ©neoaatered .©»rly 
to 1^53 would pal® oat th® posaibHity  ^*liit®r*l£ill ©f th® ooeysts, Stoc« 
a. i^ latively araaH aacwnt of p»0ipitati0m o®cu.'r»d durtog 1^53# th® possi­
bility t3d0ts that 1. pitii flourish#® best to a moist ®aTlro»eat. this 
p»dil«®tioa te moist 0ii*iroi®w»ts my also hold for !• stoc© this 
speeies iiad® rather ,inf«Kp®at app®araa#«@ to 1953# after being ocramon 
dtiring mid-®ii»»®r of 19$2* Tim rtlatiw ahuGdane® of I. aeerTOliaa on the 
Steele fmm to 1953 «y tedieat® m afftoity for dry eonditioiis, bat could 
hm 4m to bmild-^  ef ooeyiti the pre'sloms jmr which ©ariled m&r m soil 
coataBdrnttti* 
laother difftrenw i» the pattern of infeotioas oMatoed m th© St@®le 
f&m mfi apparent to rcgaM t© I, t®i»8'31a inftction®, itoc« the i»ftctive 
pattern ahowa for that speeies to «Jt»® «wd early SvHj of 1953 wag almost 
idantieal with that for l«t® lagatt kM early S t^triber of the 195t itiady. 
this app«r®iiit forwrni^ d shift ia lf53 <aa be attributed, at Itast to pari, 
to a ohan  ^to aaaagm«t »ethods» fhe ohiek«as w«r© @lv©n tlMi rm of th® 
yard fmr weeka earlier to tl^  latter je-ar, this exposed thesi to infectiw 
n 
oocysts of this speoles which had aeetamilatsd to ttie y»rd either trm 
presest infsctions ia the oM®r eMekeas or trmk otttbj^ 'sks of the pr«vims 
year# It is possible that if th© ehietes had bem confined to %lm ehii^ en 
house for another month, amy o£' th© infectiw ooeysts would hmm beta 
d®'Stroyed beeause c€ th© djry if»atl»r» fhes f^ore, » bsdld-ap of infeetiw 
oocysts may not M-m remrrsd ia quantity tmtil later in the 1953 'stady# 
fh® ©atb»ak of mm! ooecidiosis m tto Pailts fara r^ing lf53 'ws 
Bottworlhy. After aa I« twlla iaf®etiw rate <£ 7$ p©r emt ia th® 
first grottp obtaiBed fro» tti® f&3M| a wodtrately omtbreai: ef eeegCl 
ec^eidiosis oa«ttrr©d to the seeond gr«Pj» obtained on t^ily 13 • Th® ratter 
s@Ter« heaorrhafB aot#d ia th« foar ©hiekei® bro»#t l»to •ttie laboratory 
on thii dat# did sot ©attst Mortality in ttmm birds, bwt -^ d bring about 
aariced *«ipjit losses« %ea the far® ws ^Tisited t*o days later m iulj 
IS, the pesk of th® outbreak had probably passed ©-wis thom  ^rridsnc# of 
clittical ©«ci<iloiis was eaeomtered -ia three cf tht fowr bii^ s secured 
on that date, this weaM b® -rorified by the fact that littl® blood urns 
ob»rv©d iffl a rather earefal ex«tin«ti{» of th« interior of the ohi^ wa 
house* fh® high iaeideno© of cliaioal coeoidiosi® in the -two groups weald 
ssM to indieate that th® majority of th® birds in the flook had suffered 
severe 1., t«-i»lla inf®efcio% ®f®« though ao mortality ma obsorred* 
fh® topogr«|iiy of th® Paifes faw pwbably mt a contributory factor 
to this outbreak.* fh© area bordering th® ©hick®a hoas® was Imtf tewlifig 
to retidB TOistiar® ©roa d«rteg dry periwi® of l^ e y»«r, fhis faator, 
along *ith th® war® wsstter Jtist p'ior to th® outbrtak, presented id«al 
iiporttlatioa canditioas fer eoecidial oooystf. 
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It is iat®i?®stSja,g to coats l^ate th© rol® thut th© six h«i~rai8«d 
I^dcs pla^pd to thii wtot® coecidlal 0Titbr®ak, Aa esAmmlj h^my 
«000attlatim of %mmXk& ooc^stsj as •'will as those other specie®, 
MSt haw ©esmrred o i^tside the ehiokea hous® in oa r^ f&t tht attendant 
to have carried ia saffieitat oo<s;fsts to oaott Hm rapid mpswlng of 
eoccidial infecti«,8 no-ted. fhe hm«-rai«®d ©hieks w@r® abo-at three week# 
older than Idi® cshick® whieh mm used ia the stad^# Steee ti»se ohieki 
M»@d fmelj «ith th® oldtr -ohi^ tas, timj mm eaposnd to coeoidial 
infeetioas mieh earlier than ths 0hi«fci ma«d In the gtudj. A period of 
sev«r® eoG i^ial inf®etions' cottld haw t«k®n plae© in the h©a-rais®d chl.dfe8 
J-ast prior to th« mtfer®i& whieh was nottd in thi first two groups of 
ohiekeiiffl' oMatotd frm th# Paries faa# §«oy«ts frca thes® ehiek®. oould 
hat® bt«n tfe® main  ^ wmrm of iiifecti«m for th® otitfewife noted in the stwdsr. 
If anotlar group of ohickes® had b®en plaeed on th© Parks t&m snbst-
qaent to this oatbTOak, wh©a the 'p«sfc of' ooosidial bttild-iip had been 
r©a«h#d» 'StT©!^  mortality and aoiftsidity loss®® ooaM haw occarred# The 
«x|3oa«re of ohidtes to an tsrircMcwnfc afewndant ia cocoidial 
ooeysti otwild "b# tl® ©sqjlanation for the heavy lo«#©a ^eh oftsn oceta* on 
fams where aH chicks mm hen-raised and hatei»d at imsptlar interrals, 
fh« aod@rat®ly s«v©r® oatbMak t^tst eited tvm th® Paxks far®, altmg 
«ith tfc® ease of olinieal eoeoi^ ofis -aftieh ^occmirod on t&e St®«l@ fam, 
points oat th© potential dawig® whieh 1* temlla eoiald mam on either far® 
if all |r«di'sp0®ing factors mm id®al m tlat a. rafrf-d baiM-np of inf®e-
%±m ©ocytti oec»3E»d before p t^«etiTe Saanaiity eoald b« daiwloped by th$ 
bSjpds. 
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later ©vlteedi ipartial but five of tiies® six cM.«ac@ns 
eMHieaA ©eceidiosis -ia the labcffatoiy prior to ehallen i^^ # 
Vvm tl» remits erf tbe iaromity t#stiag with I. t«Mlla Im tlie thr©» 
stadiesi it wnild s®« tiridteiit ^at two or mom li#it infections w@j« 
mmBmxj before prot#«stiw Iwimity to- 1» wald b« d®v®l^ d» 
This is -siffillsr to tb© fiadiii^  of Farr il9k3) and 8ort®«b*%dl"tJi 
in ®x|jeri»®Etal Isborat-ory iafsstioa®# It is i^ oisibl® to eatSmat# tliB' 
Miser of ligtet inf®etioia m®ee«s#ry to iapart soaplfit# iaaniKlty to 1. 
tmeBa* la all tlir®e stedi®® cowplett i*attity to this ipeeiea •*&§ 
app«WHfc is sen© birds fmr week© after tli© initial outtereak. 
E* fe^TBrnetti iiiWijity patttro m« sstrikiMfly different fvm 'ttat 
foimi for 1. Maaella» lampity to I. larBattti <lif®lop©d rapidly in tfeat 
ohicfems t«it®d in all three 'fftudie#. fos^«E€ tli® add-ipoiHt of «a®h study, 
7  ^ mn% or mom of tb® birds t®,8t@d shorod ccmple'te jtarasiity to this 
tf««i«t# With most otiisr specief of' eooeidia, caas ©ouM scaielud® that this 
•luiaaity weiuld be |»3Bateaiit# but tM.i mm i»t tli© oas# -with bruaattt. 
the first iadieatiim of tMi mm in th© W$i iteele fam 'Stedy whan mmml 
of th® birds ehall«Bgid asar th« end of the stu^y mim mlj partially 
iBaiu»-> sf emtMSted to ©iirli^ r ia th© study ish@a aH th@ bii^ s thowed 
ecMpl®te l^ii®8ftity» 
Al%h.m0 the shift ia S» byroetti SaMiity w^b <iily nc^d in 19$2g 
aot Bueh iapO'it-aa©® was plwed m it uotil tl» r@»ttlt« *«r©  ^ obtained 
froB the two lf$3 studies, ligji imMmm of I#, bramBtti ms aoted in th© 
®arly ^ewpe of -me St»el» f«m stis ,^ Rrote'etif® iawanity d#v©l<^d 
rapidly. All M»4s in th® ,grot^   ^August % «i#t tr«@ks after th© initial 
appearaae# of this ^®oi@», mm ewplettly immm, A asa^ed shift in th« 
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Attotlwtr •Ay AiM tl» in -Wh® I# bymetti ijmnmity 
pat-tem <la.sliif s^p©«r ©a •fcfe« #im Asy# Augast 31, on both immf 
fli« ely l^eagiaf io»ag@f for both il Amgust 31 wes* obtained 
fr<a, ^  tiffi# mltwe-# iwittlA nil© «t ttoi poasibility that a wm 
cwltttf® wwM b© mom pa.ttog®rtUj» ffe® weatter the week prior to this 
&j(p&rm% bf«-alt ia ianiasity was tl» iwaest of tlie fear (Fipires Z. smd 
I ijj tt® Apfei^ ixK i© itpp»e.iibl« Miinfull MA fall« in the tiro weeks 
to Amgairfe 31# M IfSt' « lt»i»r shift mmtmdf & dry period 
hM also Jmst b«fo»i b»ik wm #Bt«0t@d, altbou# it sfeoald 
b# »fiti€ai®A titet tto© hmak o«M Mm Appmmi tarlier ia the mason 
Airiiig "^ ie tto# i^be® w© t©®ts for E* ^wngtti laraffiity mre bsing carried 
ottt* It »uM be possible tlat tli'ls hot# ixy -msMmit ma a eontrib'utory 
faetor to the loss of imiroity to !• brmetti> bmt this is ^sftioMbl#. 
B^Qfttrix iJiMftity t«sti, whieb mrrisd owt « a limited 
seal# iM I9$if brom  ^forth smm iiite»fti»g ij^ lieittims# Mlmm of 
16 bir^  iJi th® lust two groapt of th# sttji% ware fcmM to b# iwia® t© 
£• BSSElSS* ®* moskiarim isftetioas mm immd in tl» fi«M 
studies# fmo £m%om f^ ssibJ^  ^Milp this appwat discr©pa»ey., 
Lerim (%9kO) had foaad th«t ge^Ptral it«ri»l ti«®fer» mm aeo#asaay to 
bttili mp li^ t I, aee>tii3E iafeetisia# to « poiat where tt»y weuld be 
t^«©t@i, IM«bt#iiy tMJ i«« eoniiticm pl«yid $. part^  'la tiiis st« .^ 
fh® ooi^ ti of tM® spmMa mm Jtet«3M«^at# in sit® b®tw»e» tfeoi® of 
i" »i^ i8 !• aoervali»t so that thest two sp®©i«s of 0ocot<aa eoiili 
h«f® ®«iily #iae«fl«p€ ligfeit infectioi® «f I, aeeatjgijg, fh# oth®r 
®oat^ bmt5»g factor ooqM b® that ^Ui# light 1. »eatri3E i»f«etioiis 
eoBf@2«d a M# itgre# of ij0«dty* fysssr «t .id, Cl93f) had fo«al 
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tl» ootpit* ot this sp@si®».. flm ofet«la@«i m thm Parii® 
imm wmM appawstly e«ata»di®% til© As0«, feat it »a»t 'Iws 'imtaifeeiewi 
tl«t tht Wmxks tmm: wm. mt^ erg eoatrtteatijQg to fe«tt®r oo r^st i^ eamlati^  
aa<l tl»t .iaitlj^  i, isf®eti.«i« T«tr« miombtedlf iSMTiisi iit© 
th(i l»»eisr &<»» ©at^ Jte hf Wm att®i^ tel* i^s W0iidl«l ®«pi t® 
iaiieatt' tfciat tta 'iipt-ei## mm M. Mie tlitf tfeielwai ©at«l^  tfe« 
chiekea lows# fetfor©' fen® tf. ixtie&liims Atslag *©» tteis atlaJy 
til®- rttiRilt ®df tl^  ©Q©yit  ^mGwmi ia ehietoa 
S* I.. ^ ^a«tti» !• attia, md S. aeeata  ^i^ p@'a3?®i 
aittsatlf^  %hxm^m% festfe y®m«i dt tl» St##l« f«m m AM %lm first 
ttes® si)«ei#s m th« 'V^At tsam^ ladieittlJig timt -"Mtet® d«"«l©p ireH 
at »©st t«i^»ttt»« eae«uii»'«Ki &r4ag tli® «t4o«y p«wlt3?y mmm, St 
mmlmk ifftear «tll 3nlj ia amy (}£ tto@® stttii©®, todteatlag 
tlJ&t tWli lj®#t ditiiag tiffi -maest part 'Of tta® yBm* A 
©mtrlteitlag faetey «omM Mm hmm that# #fee« l».maadywi is .« poor i>«^e#r 
ef &0tssmt0, it w Mire ti&« a. loBpr p®Kl®i. t® bmlM wp »a£f iei^ ooeyst# 
f&f ^  iadCtttioM^ t© be^' iio^« 
0ai©i&iN€Iy tJte Mfimmmm M pr«®iFAtattQB# ^ch ©eeuwd «fc.ilng tb# 
two 3f«a» «tf th@ st^> fdlifieMi iiip«t«fc t*©!® la AiMmmfms nhmm SJI 
tli® inftstift pftt®!®® «w.oai^i<4.. ffc® pil&tiw »f«»ity of infeetioai 
f «M»a Aiadjif tto® l«t® s*i«r ©f ^ia» attipil«ti4>l% at l«a»t ta part|j, 
t© tti« it«i«ity af matwhrnm •^itil fer ifewlatiw awl awrslml. ©f 
eo©<si#Al oo^ifti. It If lateM^stSji®, t# i»tt, »# «&osia ia Figttft't, tl» 
«t3.dl to ia th^  1953 St«»l#- iitaiy ifttiuli cmiobbkmmI 
itft«r tte a®i«|mt® ^imtofaOLX ot late- i'v&j &M «arlr A^igast, 
9% 
fhe differenees la laicid@nc« smd severity mmg te»©dS' of chiekens 
for th® iix ^«ei©# of ooc:®idia ®n©owateT«d wr® ©eligible, so it can b® 
assfflaed that no differeac# in ®is»ptiMlity «xiit® mong the three 
breeds of cMokea# «s@d In this stady Aen exposed to the swbeliiiieal 
doaaies of oeccidia -Aioh w«re generally encoimtered throiighomt this 
atwSy* This does aot rtil® out the possibilityi hwever, that more. 
aortality ai^  ©eeur in th® lifter breeds ©f GMdce&s if the chickens 
to iagest h©»9y doaen of iafectiv® oo^ats ©arly ia th® mmm 
b@f or© iifflMiity hi^  d®wl©p®d# 
It ms ^mrSkXLj app&wnt that the other s«Y®n itttestinal parasite.® 
«EIGCBNTER©d in tbea© STWDLES had littl# or BO effect O» tt© ineideac® 
asd «#f®rity 'of th® ooecidii^  infsetims* Althm  ^n&m -oi the bird#, 
ibcniid •cliaieal s^ptcmi diwetly t»e®«bl« to thsa® parasites, oocasioiml 
p^st Itsioiw mm eYiient m restilt of so»s of  ^infecticos with 
Bgieaol»pl« ei^ oeat Raillietlaa eestieilltia, aid Aaearidia .galli# 
Bmem taf«©ticas mith apy of thes® parasits's could possibly lower th® 
i«aiftaae« of th® bii^ s- to«rt ©oe-oidiil .infeetiesi with a resultisg seYsr® 
omtbr®.ak of eo0sidio.8i% stee# li«d®l Cl95Qb) had fowad that aseaold-
infe«t®d ^eka: 'mm mem tasceptibl© t© e®Gal ooeeidiosis thm w®re 
a8earid-f»e cMc&S.. 
99 
smm MD mmmswm 
3.# A •#£ Mimvim m&mrSMg M eM^m ffm m ©©airtl tmm 
t&i Sis®®!.® imm$ ms 4nitiat«€ €ttplsf IfSt* In 19$3 irlady wit 
%6 Itielmi® a ##ii!©Bd tm»$ tkm ftetes immm 
t, fm cf eMttes® mm m «tefa imtm Ihtt#® 
and .Sw Wmp9Mx% ftiis mm »l«ii to mA 'Ihitt and Wm 
i^€si in 
3« imfit gwttpi if chicktM •wmm ®feia4i»i to f«a»i ©»• 
« tiim-wwfe ifttr fib® eMifes mm Iwifeehtd. 
4, ftJSia. «iKWinatlcms "mm emwi<&4 «t teiag fliral' fif® &&f» 
tfe* ©hi^,«isg. •mm 4» 'latoospiatoiy, -Mi maii of tlii 
so i^ifet 0ifwarrii« l» %hm-* 
f f # r  i m m M y  t o  t t i ®  t a p o r l i e t  i ( p « © 4 » «  © f '  o o c e M i i t  
©f Aieitetas mm tmeviM oat 1» »it greupt ®f by »»»«» of tlwi-
©li^l«s0l,ng aitfeei* Spwits fm tito tmmMf teatii. ^ dbiing 13$t -mm 
E* E« aaeatili:* aM !• * !• r«0misA E» 
ttgeit^ m a t«st. w-faisiitt i® lS*f3« 
$» iisc #f Ilattiii. mm £m«  ^la ebl«ite®M olitaijwa fwrn tfe» 
fi®» 1» Ifll, f^ w mm Itaefia .ibs^affulijaat. I# 
i • HitiSs S» Mgatx^  ^m4 S. SbIM* 
1?S3« fl»:SB ipsui E« aeeiwlStia* &•• tei3i®%ti.« B» J|.» mttlss «»»<> 
I# ieiielXil, 
100 
E* s55«ei®s "rtiioh .eatistd eliaieal ©o«cidiosis 
to tl» chlekeas e»jia«d* One clinioml case of bloody eoocidiosis.ms 
found iB the 1^52 Ste®l® far® stady* 
9* Sewa elinical mmn da®.to S, te»«ll& vmm fotmd In the dhtdkem 
obtained fi-ca the Paj?ks faim darlag 19S3«. Sino® these bird# were di«rai at 
mraieffi trm ttm ilosk, thei^  must haw b«ea an -omtbTOak of 'eliaieal 
eoeciiioils ocaiiriag ia »ost of the bii^ s of the flo<&: at that %im, this 
omtbi*«ak  ^ms inod«rat®ly sere-re, bat no dsmths occmjTtd in tte fi®M in 
whidi tlii Qmrnm eoald b© traced, t© csseal eoeoidiosis-# 
10, BewlofMHt eC SMamity t© I» ttR®ll-a foHsaed the infections 
@»0omte»d ia the fi«ld.« initial li|^  Jjaf@etio»s with this 
ipe©i#i ^wrally lafarted lit^  p»t®^etiire inroroity. G<apl@t® iiBionity 
to this fpesies dewloptd ia ©hlekens "Withia fomr mekn after ti»i 
initial ©iitbx«ak» 
11,. 0-ea i^@t« Ijaamity t© 1. bgoagtti dewlopii rapidly i» th© 
field# bmt tl»r@ mm m appcrent 1«8 of this iswonity lat# in each of th® 
thr©© studies  ^ at l®ait in most of the birts, fhe loss of jtawaity In 
lf5t was i!li'#t, btjt in If53, in both stwii«s, it ms greater, m mm 
brou  ^-omt by th® oliiaiea.1 -eoocidlo-sis f ollcwijog th® ehallenging iaoca-
latioBS lat« ia th® s«as<m» 
It* Rroteotive iwimity t© 1* B®e-atrto had ieir®loped in all chi«^«fts 
cheeked toisaM and at th® -ead of •Sbe lf52 st«)^ , 
13, SHBttmity to !• elosely follcwed the patters of 
iEif©®tioos noted Sa tta® field studiei# less thaa 75 per e@nt of tha 
chielceni <|@vflil^ d ©ei^ ltt# iaraanity to this' i^ »©i®s. 
ica 
lit# -Otje. tendiPid fiira of ii© 30? 0lst©keas axaidBed daring tli® two 
y«ari of th© stady lad «ocoidial' infeetims a® ©iriLde-nced hj th®. faot that 
they pais®d oecyits during the fiTt-daj «xaniaati« p«rtod. 
15» Iq til© p*©ttp of infected ohictensj, 50 ted infeotica® ia-
volriag & iingl® iptei®i of £ia©ri».| 29'.» tro ®i3®-oies| 18# tluree speoiesj 
»d 8# foar speeies,. fM.if large famber of m«dLti-spt©ifi« i»f®eticms 
«iieounte'j»d ia the field leads to tl» eoeelaiiioB that aoire mmmch should 
be e&wled o«t m th© pattogenieity of aixed infeotiais, 
generallj appeared «arly im ©aoh stttiy, then ms 
suppressed daring the li®tt«it part of the mmmv,. y®»pp©.aring -wtma 
i^^ tly eooler t©apetatii»# .fiSd appealed» 
!• Pitii» B. aeerrolimat 1. braaettis sad I# mQ&txix se««®d 
to diiY®l®i> w®.ll .ia 'ill imrts of th«  ^ oatdoor poaltiy itass®. 
M* Omtbiw^s of E, mmSmBi »©cor»d cmly daring this hottest part 
©f the- mmm, 
is* 'fhe MiW. pwcifitatism wM.oh oeearred W$% «adottbt®d3y 
hadi a sajRprtasiog eiimt oocyst ,spo3:til&ti©ii«-
tO«. Bo diffeiwmes 1» araae«pbibility to eoecidial iuftetim® in 
th@ field eottM b® dtt«et®d wc©f b»#<y of chiekeiis used in 
these studi«s|. bat that is not to say that diff«»H0ef ia aortsOlty and 
pathologr 'wotild net h&m appeared tiod«r eonditims k&mieT 
inomlafcions of' ^o»lat«d ©cKsy^b® wouM hmm be©ii inmrmdm 
21, 8mmn ©titer aaiaal pai«.sit®s sf the i®t®stin«l tracts csf' 
iota 
ehicflsens were fomd duriiig 1953 ia cldc^ m® trm botli tli® St#«le aal 
Partes faa# fh®0@ parasite®, mm %menolepi8 eartoeat 
MmriMM gaXlit friohomoma ®p., 
CM,loaaetl>3E gaI3j.oiiWt arwi tefcaawba I^liaainiia. 
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